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Introduction

This chapter contains a description of the natural
resources, economic, and social conditions found in the
planning area and within the two Indian reservations
adjacent to the planning area.

Air Quality

The air quality of any region is controlled primarily by
the magnitude and distribution of pollutant emissions
and the regional climate. The transport of pollutants
from specific source areas is affected by local
topography and meteorology. In the mountainous
western U.S., topography is particularly important in
channeling pollutants along valleys, creating upslope
and downslope circulations that may entrain airborne
pollutants, and blocking the flow of pollutants toward
certain areas. In general, local effects are superimposed
on the general synoptic weather regime and are most
important when the large-scale wind flow is weak.

Topography

The coalbed methane (CBM) emphasis area is located
in the northern portion of the Powder River Basin of
the northwestern Great Plains Steppe in southeastern
Montana. The Great Plains Steppe is a large
physiographic province extending throughout most of
eastern Montana, Wyoming, and Colorado, as well as
portions of western North and South Dakota, Nebraska,
Kansas, and the Oklahoma panhandle. The topography
of the CBM emphasis area varies from moderately
steep to steep mountains and canyons in the western
portions, to rolling plains and tablelands of moderate
relief (with occasional valleys, canyons, and buttes) in
the eastern regions. Elevations generally range from
about 3,000 to 7,000 feet above mean sea level, with
mountain peaks rising to over 10,000 feet in the
southwestern portion of the CBM emphasis area.

Climate and Meteorology

Because of the variation in elevation and topography
throughout the CBM emphasis area, climatic
conditions will vary considerably. Most of the area is
classified as a semiarid cool steppe, where evaporation
exceeds precipitation, with relatively short warm
summers and longer cold winters. On the plains,
average daily temperatures typically range between
5to 10 (low) and 30 to 35 (high) degrees Fahrenheit in
mid-winter, and between 55 to 60 (low) and 85 to

90 (high) degrees Fahrenheit in mid-summer. The
frost-free period (at 32 degrees Fahrenheit) generally
occurs for 120 days between late May and mid-
September. The annual average total precipitation is
nearly 12 to 16 inches, with 36 to 60 inches of total
annual snowfall. Temperatures will generally be
cooler, frost-free periods shorter, and both precipitation
and snowfall greater at the higher elevations, including
the mountains in the southwest portion of the CBM
emphasis area.

Prevailing winds will occur from the southwest, but
local wind conditions will reflect channeling (mountain
and valley flows) due to complex terrain. Nighttime
cooling will enhance stable air, inhibiting air pollutant
mixing and enhancing transport along the valley
drainages. Dispersion potential will improve along
ridge and mountain tops, especially during winter-
spring weather transition periods and summer
convective heating periods.

Existing Air Quality

Although site-specific air quality monitoring is not
conducted throughout most of the CBM emphasis area,
air quality conditions are generally good and well
within existing air quality standards, as characterized
by limited air pollution emission sources (few
industrial facilities and residential emissions in the
relatively small communities and isolated ranches).
Existing air quality throughout most of the analysis

What has Changed in Chapter 3
Since the Draft EIS?

Chapter 3 describes the affected environment. The planning
area did not change between the Draft and Final EIS;
however this chapter was changed to include a clearer
explanation of the current air quality and hydrologic
conditions, and to expand on the Geology and Minerals, and
Native American sections. The Air Quality section was
enhanced with modeling data. Clearer text was added to the
Hydrology section to explain the complex relationships
between ground and surface water. The Geology and
Minerals section was expanded to include more maps of the
emphasis area and a stand alone discussion of the geology.
The Native American section was expanded based on the
completion of the Crow Tribe of Indians and Northern
Cheyenne Tribal Reports. Text throughout the chapter was
revised for simpler presentation.
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TABLE 3-1
ASSUMED BACKGROUND CONCENTRATIONS OF REGULATED AIR POLLUTANTS (ug/m?)

Averaging Background National Ambient Air Montana Ambient Air
Pollutant Time Concentrations' Quality Standards Quality Standards

Carbon monoxide (CO) 8-hours 6,600 10,000 10,000

1-hour 15,000 40,000 26,000
Nitrogen dioxide (NO,) Annual 11 100 100
1-hour 117 n/a 566
Sulfur dioxide (SO,) Annual 16 80 60
24-hours 89 365 260
3-hours 325 1,300 n/a

1-hour 666 n/a 1,300
PM,; Annual 8 15 n/a
24-hour 20 65 n/a
PM Annual 30 50 50
24-hour 105 150 150

Source: Argonne (2002)
Notes:

! Background numbers are from Montana DEQ (MDEQ 2002) Modeling protocol (Argonne 2002)

pg/m’ = micrograms per cubic meter
n/a = not applicable

PM;, fine particulate matter less than 10 microns in effective diameter
PM, s fine particulate matter less than 2.5 microns in effective diameter

area is in attainment with all ambient air quality
standards, as demonstrated by the data presented in
Table 3-1. However, three areas have been designated
as federal nonattainment areas where the applicable
standards have been violated in the past: Lame Deer
(PMj(—moderate) and Laurel (SO,—primary),
Montana; and Sheridan, Wyoming (PM;,—moderate).
Anticipated existing contributors to pollutants within
the region include the following:

e Emissions from oil and gas developments, e.g.,
natural gas-fired compressor engines (primarily
carbon monoxide [CO] and oxides of nitrogen
[NO])

e Coal mining
e Coal-fired power plants

e Gasoline and diesel vehicle tailpipe emissions of
combustion pollutants (volatile organic
compounds [VOC], CO, NO,, fine particulate
matter less than 2.5 microns in effective diameter
[PM,s], inhalable particulate matter less than
10 microns in effective diameter [PM;(], and
sulfur dioxide [SO,]).
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e Dust (particulate matter) generated by vehicle
travel on unpaved roads and windblown dust from
neighboring areas and road sanding during the
winter months.

e Transport of air pollutants from emission sources
located outside the region.

As part of the Air Quality Impact Assessment —
Technical Support Document (Argonne 2002),
monitoring data measured throughout southeastern
Montana and northeastern Wyoming were assembled
and reviewed. Although monitoring is primarily
conducted in urban or industrial areas and may be
relatively higher than expected in the rural areas of the
state, the data is considered representative of existing
background air pollutant concentrations throughout the
CBM emphasis area. These values, presented in Table
3-1, reflect conditions where existing air pollutant
sources (e.g., range fires, agricultural operations, etc.)
may be impacting ambient air concentrations and so
were deemed to be reasonable for use to define existing
background conditions in the air quality impact
analysis. The assumed background pollutant
concentrations are below applicable National Ambient
Air Quality Standards (NAAQS) and applicable



Montana Ambient Air Quality Standards (MAAQS) for
all pollutants and averaging times, as shown in the
table.

Regulatory Framework

The National and Montana Ambient Air Quality
Standards set the absolute upper limits for specific air
pollutant concentrations at all locations where the
public has access. The analysis of the proposed
Alternatives must demonstrate continued compliance
with all applicable local, state, tribal, and federal air
quality standards. Montana’s ambient standards are not
applicable within the reservation but apply to adjacent
areas off the reservation. Finally, although the U.S.
Environmental Protection Agency (EPA) recently
revised both the ozone (8-hour) and PM,s NAAQS,
these revised limits will not be affective until the
Montana State Implementation Plan (SIP) is formally
approved by EPA.

Given most of the CBM emphasis area’s current
attainment  status, future development projects
(including any proposed Alternative) which have the
potential to emit more than 250 tons per year of any
criteria pollutant (or certain listed sources that have the
potential to emit more than 100 tons per year) would be
required to undergo a regulatory Prevention of
Significant Deterioration (PSD) Increment
Consumption analysis under the federal New Source
Review and permitting regulations. Development
projects subject to the prevention of significant
deterioration (PSD) regulations must also demonstrate
the use of Best Available Control Technology (BACT),
and show that the combined impacts of all PSD sources
will not exceed the allowable incremental air quality
impacts for NO,, SO,, and PM;,. A regulatory PSD
Increment Consumption analysis may be conducted as
part of a major New Source Review, or independently.
The determination of PSD increment consumption is a
legal responsibility of the applicable air quality
regulatory agencies, with EPA oversight. Finally, an
analysis of cumulative impacts due to all existing
sources, and the permit applicant’s sources, is also
required during New Source Review to demonstrate
that applicable ambient air quality standards will be
met during the operational lifetime of the permit
applicant’s operations.

Mandatory federal Class I areas were designated by the
U.S. Congress on August 7, 1977, which included
wilderness areas greater than 5,000 acres in size and
national parks greater than 6,000 acres in size on that
date. In addition, the Fort Peck and Northern Cheyenne
tribes have redesignated their lands as PSD Class 1.
The allowable incremental impacts for NO,, SO,, and
PM;, within these PSD Class I areas are very limited.
Most other locations in the country are designated as
PSD Class II areas with less stringent requirements.
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Table 3-2 shows the relevant ambient air quality
standards and PSD increment values.

This NEPA analysis compares potential air quality
impacts from the proposed Alternatives to applicable
ambient air quality standards and PSD increments, but
comparisons to the PSD Class I and II increments are
intended to evaluate a threshold of concern for
potential impacts, and do not represent a regulatory
PSD Increment Consumption Analysis. Even though
most of the development activities would occur within
areas designated PSD Class I, the potential impacts on
regional Class 1 areas are to be evaluated. The
Montana DEQ will perform the required regulatory
PSD increment analysis during the new source review
process. This formal regulatory process will include
analysis of impacts on Class I and II air quality areas
by existing and proposed emission sources. The
activities are not allowed to cause incremental effects
greater than the stringent Class I thresholds to occur
inside any PSD Class I Area. Stringent emission
controls (BACT — Best Available Control Technology)
and emission limits may be stipulated in air quality
permits as a result of this review, or a permit could be
denied.

In addition, sources subject to the PSD permit review
procedure are required to demonstrate impacts on Air
Quality Related Values (AQRV) will be below Federal
Land Managers’ “Limits of Acceptable Change.” The
AQRVs to be evaluated include degradation of
mountain lakes from atmospheric deposition (acid
rain), visibility impacts, and effects on sensitive flora
and fauna in the Class I areas. The Clean Air Act
(CAA) also provides specific visibility protection
procedures for the mandatory federal Class I areas
designated by the U.S. Congress on August 7, 1977,
which included wilderness areas greater than
5,000 acres in size, as well as and national parks and
national memorial parks greater than 6,000 acres in
size as of that date. The Fort Peck and Northern
Cheyenne Tribes have also designated their lands as
PSD Class I, although the national visibility regulations
do not apply in these areas. Finally, the CAA directs
the EPA to promulgate the Tribal Authority Rule,
establishing tribal jurisdiction over air emission
sources on both trust and fee lands within the exterior
boundaries of tribal lands. Pursuant to this rule, Native
American tribes may submit a “Treatment as a State”
application to the EPA, requesting that they be treated
in the same manner as a state under the CAA, including
Section 105 grants and formal recognition as an
affected “state” when permits are written for sources
within 50 miles of tribal land boundaries (per 40 CFR
70.8 and 71.2). Also, the tribes can be delegated
authority to establish an Operating Permits Program
under Title V of the CAA, in order to issue permits for
air pollutant emission sources located within the
exterior boundaries of tribal lands.
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TABLE 3-2
APPLICABLE AMBIENT AIR QUALITY STANDARDS AND PSD INCREMENT VALUES (ug/m®)
Averaging PSD Class 1 PSD Class I1
Pollutant Time ¥ National Primary National Secondary Montana Increments Increments
Carbon monoxide 8-hours 10,000 10,000 26,000 na na
1-hour 40,000 40,000 40,000 n/a n/a
Nitrogen dioxide Annual 100 100 100 2.5 25
1-hour n/a n/a 566 n/a n/a
Ozone 8-hours 157 157 n/a n/a n/a
1-hour 235 235 196 n/a n/a
Sulfur dioxide Annual 80 n/a 60 2 20
24-hours 365 n/a 260 5 91
3-hours n/a 1300 n/a 25 512
1-hour n/a n/a 1300 n/a n/a
PM, 5 Annual 15 15 n/a n/a n/a
24-hours 65 65 n/a n/a n/a
PM;, Annual 50 50 50 4 17
24-hours 150 150 150 8 30
Lead Quarterly 1.5 1.5 1.5 n/a n/a

Source: Argonne (2002)

Notes: pg/m’ = micrograms per cubic meter

! Annual standards are not to be exceeded; short-term standards are not to be exceeded more than once per year.
n/a = not applicable.



Cultural and Historical

Cultural resources consist of the material remains of—
or the locations of—past human activities, including
traditional cultural properties (TCP) to both past and
contemporary Native American Communities. Cultural
resources within the planning area represent human
occupation throughout two broad periods: the
prehistoric and the historic. The prehistoric period is
separated into the Paleo-indian Period (circa
10,000 B.C. to 5,500 B.C.), the Archaic Period (circa
5,500 B.C. to A.D. 500), the Late Prehistoric Period
(circa A.D. 500 to 1750), and the Proto-historic Period
(circa 1750 to 1805+). The prehistoric period began
with the arrival of humans to the area around
12,000 years ago, and is generally considered to have
ended in 1805 when the Lewis and Clark Expedition
passed through the area. Cultural resources relating to
the prehistoric period may consist of scatters of flaked
and ground stone tools and debris, stone quarry
locations, hearths and other camp debris, stone circles,
wooden lodges and other evidence of domestic
structures, occupied or utilized rock shelters and caves,
game traps and kill sites, and petroglyphs, pictographs,
stone cairns and alignments, and other features
associated with past human activities. Some of these
sites contain cultural resource features that are in
buried deposits.

The historic period is characterized by the arrival of fur
traders and explorers to the area and is the start of the
period for which written records exist. Cultural
resources within the planning area that are associated
with the historic period consist of fur trading posts,
homesteads, settlements, historic emigrant and stage
trails, Indian war period battle sites, ranch
development, railroad installations, mining operations,
oil and gas fields, and Native American sites.

The following areas are designated cultural Areas of
Critical Environmental Concern (ACECs):

e Powder River Resource Management Plan (RMP)
area—DBattle Butte ACEC is a 120-acre site in
Rosebud County. Reynolds Battlefield ACEC is a
336-acre site in Powder River County.

e Billings RMP area—Pompeys Pillar is a 470-acre
site in Yellowstone County. Castle Butte ACEC is
a 185-acre site in Yellowstone County. Petroglyph
Canyon is a 240-acre in Carbon County. The Stark
Site is an 800-acre site in western Musselshell
County. Weatherman Draw is a 4,268-acre site in
Carbon County.
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Each of these ACECs has their own management plans
that include restrictions on activities and development
(BLM 1999a). Two additional cultural resource sites,
the Mill Iron and Powers-Yonkee sites in the Powder
River RMP area, have been designated Special
Management Areas (SMAs) that also have their own
management plans that include restrictions on activities
and development.

There are off-reservation TCPs in southeastern
Montana that are currently important to Native
Americans. These include ceremonial, homestead,
burial, cairn, rock art, fasting, medicine wheel,
medicine lodges, settlements, stone rings, Sun Dance
lodges, communal kills, and battle/raiding sites as well
as rivers, springs, spirit homes, and vision quest
spiritual locations and landscapes that include plant
collecting areas, fossil and mineral locations, paint
sources, and water. For the Northern Cheyenne these
include TCPs in or near Deer Medicine Rocks, Little
Bighorn Battlefield, Medicine Rock Site, Chalk Buttes,
locations in and around Custer National Forest, and the
Tongue River Valley. Detailed descriptions of these
locations and their importance to the Northern
Cheyenne can be found in the “The Northern Cheyenne
Tribe and its Reservation” (Northern Cheyenne Tribe
2002). Crow TCPs include the west slopes of the Pryor
Mountains, Tongue River Valley, Chalk Buttes,
Broadus, and Big Horn Mountains (Crow Tribe 2002).

The existence of cultural resources within a specific
location is determined through examination of existing
records, on-the-ground surveys, and subsurface testing
of areas that are proposed for disturbance on federal
and state lands. Cultural resources are evaluated if
federal or state minerals are involved and, for
traditional cultural properties, consultation with
appointed tribal government representatives who have
knowledge of and can address issues of traditional
cultural significance. Section 106 of the National
Historic Preservation Act (NHPA) requires an
inventory of cultural resources if federal involvement is
present either in terms of surface or mineral estate,
federal funds, federal grant, or federal license.
Consultation with federally recognized Native
American tribes must also be conducted to evaluate
TCPs. The Montana State Historical Preservation
Officer (SHPO) maintains a register of all identified
sites within each of Montana’s counties as well as all
sites that are listed or eligible for listing on the
National Register of Historic Places (NRHP).
Table 3-3 contains information about the number of
cultural resource sites that have been identified to date
by SHPO for each of the counties within the planning
area. Also included in this exhibit is information about
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the number and density of sites that are known to be
located within the current area of CBM production.

A complete listing of SHPO recorded sites can be
found in “An Ethnographic Overview of Southeast

Montana” (Peterson and Deaver 2001) along with a
listing of sites mentioned in literary sources, potential

homestead locations, and spring locations.

TABLE 3-3
CULTURAL RESOURCE SITES IDENTIFIED BY SHPO WITHIN EACH COUNTY OF THE PLANNING AREA

Number of
Cultural Number of
Resource Sites Per Number of Extrapolated Extrapolated
Sites Number Surveyed Acres Percent of Number of Number of
Identified of Acres 1,000 Within the County Sites In the NRHP Eligible
RMP Area County in Surveys  Surveyed Acres County Surveyed County Sites
Powder River RMP Area
Carter 444 122,652 3.62 2,132,128 5.7 7,753 779-1,121
Powder River 1,460 91,500 15.96 2,109,880 4.3 33,664 3,386-4,869
Custer 700 42,211 16.58 2,425,137 1.7 40,217 4,045-5,817
Rosebud 1,465 196,576 7.45 3,213,997 6.1 23,953 2,409-3,464
Treasure 101 17,051 5.92 629,224 2.7 3,727 374-539
Subtotal 4,170 469,990 8.87 10,510,366 4.5 109,314 10,993-15,810
Billings RMP Area
Wheatland 137 5,694 24.06 913,079 .6 21,969 2,210-3,177
Sweet Grass 209 24,866 8.41 1,190,833 2.0 10,009 1,006-1,447
Stillwater 257 9,417 27.29 1,154,243 .8 31,499 3,168-4,556
Carbon 919 34,326 26.77 1,319,367 2.6 35,326 3,553-5,109
Golden Valley 97 9,309 10.42 752,094 1.2 7,837 788-1,133
Musselshell 482 33,267 14.49 1,196,032 2.8 17,329 1,743-2,506
Yellowstone 801 36,700 21.83 1,693,991 22 36,971 3,719-5,347
Big Horn** 1,819 278,802 6.52 3,208,115 8.7 20,930 2,105-3,027
Subtotal 4,721 432,381 10.92 11,427,754 3.8 181,870 18,292-26,302
Additional Counties
Blaine 1,111 89,285 12.44 2,711,111 33 33,738 3,394-4,880
Gallatin 810 95,682 8.47 1,682,769 5.7 14,252 1,433-2,061
Park 614 43,570 14.09 1,799,785 24 25,363 2,551-3,668
Subtotal 2,535 228,537 11.09 6,193,665 3.7 73,353 7,378-10609
Total for CBM 11,426 1,130,908 10.10 28,131,785 4.0 364,537 36,663-52,721
Emphasis Area*
CBM Area Above 10.10 7,286,144 73,590 7,396-10,648

Known Coal Reserves

*CBM Production Area includes portions of Big Horn, Rosebud, and Powder River counties where active coal mining is currently
conducted and where non-federal CBM production wells currently exist.

** Also includes portion of Powder River Basin RMP area.



Approximately 4 percent of the planning area has been
surveyed for cultural resources resulting in a total of
11,426 cultural resource properties or sites being
identified. This represents an average density of
10.10 sites per 1,000 surveyed acres or, assuming an
equal distribution of sites, one site per 98.97 surveyed
acres. Assuming this data across the total acreage
contained within the counties of the planning area
yields a total of 364,535 cultural resource properties or
sites that might be expected. A total of 3,297 sites have
been identified in those portions of Big Horn, Rosebud,
and Powder River counties that represent the area with
the greatest potential for CBM production, with an
average density of 6.27 sites per 1,000 surveyed acres
or, assuming an equal distribution of sites, one site per
159.49 acres. Extrapolated data yields a total of 16,942
sites that might be expected within the CBM
production area.

The site densities estimated above are, of course,
extrapolated assuming a consistent distribution within
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each county. This analysis is only valid for general site
number estimates and not for site location or type of
site. Sites cluster based on a host of additional site
location information such as geographical location,
access to water, plant, animal and other resources, view
and visibility, exposure, etc. The type of site is directly
related to site location depending on the activity
conducted at the site. Easily accessible geographical
classification and other associated site data did not
exist at the time this report was prepared and the
estimates provided are the best that can be made at this
time.

The data used for this analysis was based, in part, on
surveys conducted more than 20 years ago. Standards
for survey and recordation have changed and it is likely
that the actual number of sites and their relative density
is higher than indicated on Table 3-3. Despite these
anticipated differences the general findings of this
analysis are still valid.
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Geology and Minerals

Montana is the site of the juxtaposition of the Great
Plains with the Rocky Mountains. The rocks at the
surface vary from the ancient metamorphic and
igneous complexes forming the cores of some
mountains to Recent sediments in the major river
valleys of the state. Geology of Montana plays an
indispensable role in forming the mineral resources,
visual resources, and water resources of the state. The
geologic history of the state has been a series of
major structural events in the tectonics, or continent
building of North America.

Map 3-1 is the Tectonic Element Map of the State of
Montana. The map shows the locations of important
basins such as the Big Horn and Williston that have
trapped sediment containing coal, oil, and natural
gas. The map also locates mountain ranges such as
the Crazy Mountains and Black Hills that served as
sources for some of the sedimentary units. Several
tectonic elements will be discussed in detail including
those features that affect the state’s resources — The
Powder River Basin, The Big Horn Basin, Big Horn
Mountains, the Bull Mountains Basin, and others.
These major tectonic elements control the porous
reservoirs that hold the usable water, oil, and natural
gas. They also control the impermeable barriers to
fluid movement. These elements also control the
local folds and faults that form the oil and gas fields
of the state.

Montana’s basins have accumulated sediments
several miles in thickness; these sands, shales, and
limestones form the source and reservoirs of
Montana’s fossil energy reserves — crude oil, natural
gas, coal, and coal bed methane (CBM). In these
basins, ancient sediments were buried to great depths
within the earth where heating and increased pressure
formed the fuels from the raw plant materials trapped
in the sediments. The sedimentary basins also hold a
significant portion of the water resources of the state;
in the deep parts of these basins the water is generally
salty while the shallower parts of these basins there is
fresh water of meteoric origin.

Map 3-2 presents the statewide outcrop geology. The
map emphasizes broad basin features underlying the
Great Plains in contrast to the intensely contorted
structures under the many mountain areas. The basins
mentioned above as likely to contain CBM resources,
such as the Powder River Basin, can be seen as broad
expanses of similar outcrop. In the case of the
Powder River Basin, rocks at the surface are all coal-
bearing Tertiary formations except for the scattered
Quaternary age Alluvium in stream and river valleys.
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Other basins contain coal-bearing sediments of
Cretaceous age. The presence of large volumes of
suitable coal is vital for predicting CBM
development.

CBM is the focus of this EIS; it is important to
recognize that the resource is intimately associated
with coal deposits. The methane gas is generated by
the coal deposit both under thermogenic (heat-driven)
and biogenic (microbe-driven) conditions. At the
same time, the methane is trapped in the coal seams
by the pressure of groundwater. Releasing the
pressure of groundwater from the coal aquifers
liberates methane, allowing it to be produced and
sold. The magnitude of the CBM resource is
determined by coal type and volume; the location of
coal reserves will predict the location of Montana’s
CBM resources.

Map 3-3 is the statewide coal occurrence map. The
map displays the extent of coal deposits that support
mines and are expected to support projected CBM
development. The geology of Montana has given rise
to several different kinds of coal; the most important
differentiator is coal rank or thermal maturity. As
coal is buried or otherwise heated, the raw plant
material is gradually converted from complex carbon
compounds to simple compounds and elemental
carbon. Map 3-3 highlights coal rank or maturation
ranging from lignite, sub-bituminous, high-volatile
bituminous, medium-volatile bituminous, low-
volatile  bituminous, and  anthracite  coals
(Leythaeuser and Welte 1969). The areas of interest
are the Powder River Basin, Bull Mountain Basin,
and Blaine County, which contain mostly sub-
bituminous coal that has not reached a high degree of
maturation. Also of interest for CBM are the Big
Horn Basin and the counties of Park and Gallatin that
contain medium and high volatile bituminous coal of
slightly higher maturity.

According to the Montana Board of Oil and Gas
Conservation (MBOGC) records, CBM has been
produced only in the CX Ranch field in the Montana
portion of the Powder River Basin since April 1999.
Exploration solely for CBM first happened in the
Montana Powder River Basin in December 1990 in
the area of CX Ranch. However, the first CBM
exploration in the state was in August 1990 in the Big
Horn Basin where CBM was tested but never sold. In
many parts of the state, coals are aquifers that contain
significant amounts of groundwater and are used by
residents for water needs. In order to produce the
methane in the Montana part of the Powder River
Basin, groundwater must be drawn off the coal
aquifer. Unless groundwater is produced from the
coals, methane will not be produced; water



production cannot be avoided during CBM
development. This is the central conflict between
CBM and traditional uses of the land; when CBM is
produced, local coal aquifers are partially depleted.
Depending on the area, this depletion may extend
beyond the CBM producing field boundaries.

Regional Geology

The planning area of the EIS centers on the Powder
River RMP area and the Billings RMP area. The
planning area contains three major basinal features —
Powder River, Big Horn, and Bull Mountains — and
surrounding uplifted areas. All three basins were
formerly broad shelfs until Laramide tectonics caused
uplift in the surrounding areas. This era of uplift and
mountain  building contributed to sedimentary
deposition and subsidence within the basins during
the Late Cretaceous and Early Tertiary. The Bull
Mountains Basin and Powder River Basin were one
continuous basin during the depositional periods of
the Cretaceous and Early Tertiary. It was post-
depositional tectonics that divided the two (Stricker,
1999). The asymmetric basins are the result of a
combination of sedimentary and structural subsidence
with most of the fill consisting of the Fort Union
Formation. The Fort Union Formation also contains
most of the coals occurring in these three basins.

The Powder River Basin in its entirety covers
approximately 12,000 square miles with the smaller
portion in Montana (Ellis et al., 1998). The Powder
River Basin is bounded to the west by the Bighorn
Uplift, to the southwest and south by the Casper
Arch, Laramie Mountains, and Hartville Uplift; and
to the east by the Black Hills Uplift. The Miles City
Arch and the Cedar Creek Anticline to the north
essentially separate the Powder River Basin from the
Williston Basin.

Coal has been mined in the Powder River Basin since
1865 and large-scale strip-mining has been underway
since the mid-1960s when demand increased for
relatively clean-burning coals (Flores and Bader
1999). Conventional oil and gas have been exploited
in the Powder River Basin for more than 50 years
while CBM has been only lately developed with
major activity beginning in 1997 (Rice et al. 2000).

Map 3-4 depicts the outcrop geology of the Montana
portion of the Powder River Basin. The map
illustrates the broad geometry of the basin with the
youngest Tertiary strata (Wasatch Formation)
preserved in the deepest part of the basin just north of
the Wyoming-Montana state line. The broad bands of
the Tongue River and Lebo/Tullock members
throughout most of the basin attest to the shallow
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dips to the east and north edges of the basin. The
narrow outcrop bands on the west limb of the basin
indicate that the basin is somewhat asymmetrical
with steeper dips on the western side.

Map 3-5 portrays the distribution of water wells, the
prospective CBM areas, and existing CBM
production within the Montana portion of the Powder
River Basin. The map was constructed from
information in the MBMG Map 60 (Van Voast and
Thale, 2001) and emphasizes those areas with thick,
sub-bituminous and bituminous coal reserves. Coals
are both water reservoirs and gas reservoirs and as
such, CBM production will affect local aquifers and
even surface water. CBM development is expected to
be concentrated in the southern portion of the PR
RMP area although coals exist over most of the basin
and CBM coverage could prove to be greater. The
water wells shown in the map could be at risk to
drawdown impact from CBM development,
especially those water wells completed in coal
aquifers. Those aquifers at risk to CBM impact are
described in the Hydrology section.

Stratigraphy

The stratigraphy of the planning area describes the
age, composition, and continuity of sedimentary
rocks. The sedimentary strata of the planning area
extend backward in time from recent age alluvium
found in stream valleys, to strata at the surface that is
largely Tertiary and Cretaceous. These older
formations were deposited during the Laramide
orogeny that gave rise to most of the uplifted areas in
Montana. Though the area contains significant
thicknesses of older formations, the Tertiary age
basin fills are of particular interest for coal, CBM,
and groundwater production (Ellis et al. 1998).
Conventional oil and natural gas occur in the older,
pre-Laramide section but most coals of interest in the
Powder River Basin are found in the Early Tertiary
units. See Figure 3-1 for a stratigraphic interpretation
of the regional geology of the Powder River Basin.

Figure 3-2 is a stratigraphic column of Upper
Cretaceous and Lower Tertiary sediments in the
Montana Powder River Basin. The stratigraphic
column shows the continuous development of several
thousand feet of sediments that include widespread
sands, coals and fluvial, fine-grained sediments. The
major formations are named along with major coal
seams that are discussed in greater detail elsewhere.
Geologic formations found at the surface of the
Powder River Basin consist largely of the several
members of the Paleocene Fort Union Formation, as
well as the overlying Wasatch Formation in a small
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corner of the basin (Rice et al. 2000). The Fort Union
Formation contains the coal, seams of interest within
the Montana portion of the Powder River Basin.
These coals seams function as the source of the
CBM, as well as aquifers carrying groundwater of
varying quantity and quality. In the Powder River
Basin coal seams range in depth from the surface to
approximately 900 feet deep. Coal seams vary in
thickness from over 50 feet and can form aggregate
thicknesses over 100 feet. Coal seams in the Fort
Union do not have significant matrix porosity and
permeability (Gray 1987); they can act as aquifers
because fluids such as water and methane are
contained within the coal’s fracture system, known as
cleat (Montgomery et al. 2001). The fractures
accumulate the fluids and allow the fluids to move
horizontally and vertically.

Sediments in the Powder River
Basin

Deep Formations

A number of regional geologic formations occur
beneath the major basin fill units within the Powder
River Basin. These formations as shown on the
regional stratigraphic column in Figure 3-1, are
broadly present across Montana including the Powder
River Basin. Penetrations of these formations by
conventional oil and gas wells have been few in the
Montana Powder River Basin and hydrocarbon
production is scattered. The Cretaceous age Judith
River, Shannon, Eagle, and Dakota/Lakota Formations
are present in the subsurface between approximately
2,200 feet below ground surface (bgs) and 9,000 feet
bgs. These four sandy formations are encased and
overlain by thick Cretaceous shales of the Colorado
and Pierre Formations (Noble et al, 1982). Reservoir
quality sands are not present everywhere within each
of these formations but each could locally be a suitable
disposal zone for produced CBM water. In addition,
the shales of the Colorado and Pierre Formations could
perhaps accept produced water under injection
pressures higher than fracture pressure. Only the
Shannon Formation produces gas within the Powder
River Basin. The Upper Cretaceous Eagle Formation
contains coals in Blaine, Park, and Gallatin counties
(Nobel et al. 1982). These coals are prospective for
CBM resources but currently do not produce.

Upper Cretaceous Fox Hills and Hell
Creek Formations

The Fox Hills Sandstone and Hell Creek Formations
are Late Cretaceous in age and underlay the Fort
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Union in the Montana Portion of the Powder River
Basin. The formations are difficult to separate in
outcrop, and can be very difficult to separate in the
subsurface, depending on the area, and appear to be
in hydrologic continuity. Together, the Hell Creek
and Fox Hills total approximately 500 feet of non-
marine coastal plain sediments that have been shed
from the mountains to the east and west (Perry,
1962). They are made up of variable, shaley sands
that contain some of the youngest dinosaur fossils in
the world. The sands are scattered over most of
Eastern Montana but are not present everywhere in
the Powder River Basin; the formations crop out at
the edges of the basin and are found as deep as 3,700
feet bgs near the axis of the basin in Montana (Miller
1981). The Fox Hills Formation lies conformably
upon approximately 2,000 feet of Upper Cretaceous
Pierre Shale. The Hell Creek is overlain by the thick
Tertiary Fort Union Formation.

Paleocene Fort Union Formation

The Fort Union forms most of the sedimentary fill
within the Montana Powder River Basin. It consists of
approximately 3,500 feet of non-marine interbedded,
sandstones, siltstones, shales and coal beds whose
individual thicknesses can be as much as 37 feet near
the Decker mine (Roberts et al, 1999a). The Fort
Union also contains clinker deposits, formed by the
natural burning of coal beds and the resultant baking or
fusing of strata overlying the burning coal, which are
present throughout much of the area and can be more
than 125 feet thick (Tudor, 1975).

The Fort Union is split into three stratigraphic
members: the lowest and oldest is the Tullock
Member, overlain by the Lebo Shale Member,
overlain by the Tongue River Member (McLellan et
al. 1990). In the Montana portion of the Powder
River Basin, the bulk of the coals are confined to the
Tongue River Member, while the Lebo and Tullock
Members are predominantly shale and shaley sand
(McLellan et al. 1990). The Members are discussed
in detail below:

The Tullock Member

This is the stratigraphically lowest part of the Fort
Union, consisting of approximately 300 feet to more
than 500 feet of interbedded sands and shales with
minor coals near the base (Tudor 1975). The Tullock
rests unconformably upon the Upper Cretaceous Hell
Creek Formation throughout the Powder River Basin.
While generally sandier, the Tullock is difficult to
separate in outcrop and in the subsurface from the
overlying Lebo Member.
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Map 3-4: Outcrop Geology and Clinker Deposits of the Montana Portion of Powder River Basin
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Map 3-5: Water Well Use, Current CBM Production, and CBM Likelihood in Powder River Basin
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FIGURE 3-1 - STRATIGRAPHIC COLUMN OF THE TERIARY, MESOZOIC, AND PART OF THE
PAELOZOIC SEDIMENTS IN THE MONTANA AND WYOMING PORTIONS OF THE POWDER
RIVER BASIN

The column includes formations that make up CBM reservoirs and sources of water in the basin.
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FIGURE 3-2 - STRATIGRAPHIC COLUMN OF UPPER CRETACEOUS AND LOWER TERTIARY
SEDIMENTS IN THE POWDER RIVER BASIN

BEDROCK UNITS THAT FILL THE POWDER RIVER BASIN INCLUDE THE HELLCREEK, FORT
UNION, AND WASATCH FORMATIONS (MODIFIED FROM RICE ET AL. 2000).
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FIGURE 3-3 - STRATIGRAPHIC VARIATION OF THE ANDERSON-CANYON COALS IN THE AREA
OF THE DECKER MINE, POWDER RIVER BASIN, MONTANA (ROBERTS ET AL., 1999A)

CROSS-SECTION OF LOCALIZED STRATIGRAPHY OVER A SMALL PORTION OF THE POWDER
RIVER BASIN NEAR DECKER, MONTANA.
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The Lebo Member

This middle member ranges from 75 feet to more
than 200 feet of claystones, limestones, and
mudstones with the Big Dirty coal (3 to 13 feet of
thickness) at the very base (Tudor 1975).

The Tongue River Member

The thickness of the Tongue River varies from 750
feet at the outcrop edge near the fringe of the basin to
3,000 feet near the axis of the basin (Williams 2001).
The total aggregate thickness of all the coal seams
ranges up to approximately 150 feet (Ellis et al.
1999b). The Tongue River Member can be locally
divided into three units. The lower unit includes that
portion below the Sawyer coal seam. The Middle unit
includes the Sawyer through the Wall coal seam. The
Upper unit includes that portion above the Wall coal
seam (Ellis et al. 1999b).

The Lower Tongue River unit is present across most
of the Montana portion of the basin. It includes, from
the base up, the Stag, Terret, Witham, Robinson,
Rosebud-McKay, Flowers-Goodale, Nance, Calvert,
and Knoblach coals. In the Ashland coalfield, the
Lower Tongue River unit is up to 1,660 feet in
thickness, and individual coals can be up to 71 feet
thick (Roberts et al. 1999b).

The Middle Tongue River unit is present over a large
part of the Montana portion of the Powder River
Basin. It includes, from the base up, the Sawyer,
Mackin -Walker, Cache, Odell, Brewster-Arnold,
Pawnee, and Wall coals.

The Upper Tongue River unit is present only in the
southern part of the Montana portion of the Powder
River Basin. It includes, from the base up, the Otter,
Cook, Carney, Canyon, Dietz, Anderson, and Smith
coals. At the Decker mine, the Upper Tongue River is
up to 1,500 feet thick; coals can attain an individual
thickness of 57 feet and an aggregate thickness up to
111 feet (Roberts et al. 1999a).

Although coals are the most economically significant
part of the Tongue River Member, they form a small
portion of the sedimentary volume. They are also
extremely variable stratigraphically, as shown in the
cross-section depicted in Figure 3-3. Figure 3-3
shows stratigraphic variation of the Anderson-
Canyon Coals in the area of the Decker Mine,
Powder River Basin, Montana.

The cross-section illustrates the continuity or lack of
continuity within the stratigraphic units. Coal
aquifers can be seen to have local continuity but lack
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regional continuity. A local coal seam such as Dietz 1
can persist for several miles but the entire Anderson-
Dietz package is eroded from the Colstrip area. The
stratigraphic complications documented in Figure 3-2
suggest that even thinly separated coal seams may be
very dissimilar. The cross-section illustrates the
pinch-outs of coal seams, bifurcating coal seams, and
erosional cut-off of coal seams by Paleocene and
recent stream erosion. All of these factors can play a
role in complicating the production of water and
methane from the Fort Union Formation.

Fort Union coals are also present in the Big Horn
Basin, the Bull Mountain Basin, and Park and
Gallatin counties where they are prospective for
CBM resources.

Wasatch Formation

The Eocene Age Wasatch is present in the Montana
portion of the Powder River Basin as fine-to
medium-grained sandstone lenses and channel-fill
interbedded with silstones, shales, and minor coal.
The thickness of the Wasatch Formation ranges from
near zero at the outcrop edge to 400 feet near the
southern state boundary (Roberts et al. 1999a). It is
present in outcrop in the extreme southwest corner of
the basin where it overlies the Fort Union.

Quaternary Alluvium

Quaternary age sediments are those that are
Pleistocene (the latest glacial episode) and Recent
(post-glacial episode) in age; the sequence is
dominated by events and effects associated with
continental glaciation, including glacial till and
exaggerated peri-glacial valley fill. Quaternary
sediments in the Powder River Basin and most of the
state are present as variable fill in stream and river
valleys.  Quaternary  Alluvium  consists  of
unconsolidated sand, silt, and gravel that make up the
floodplains and stream terraces of creek valleys in the
Powder River Basin (BLM 1999b). Thickness is
highly variable, but maximum thickness is not
expected to exceed 90 feet. Lithology is somewhat
dependent on bedrock outcrop; alluvium overlying
the Tertiary strata are mostly fine-grained to medium-
grained sands and silts. Coarser-grained alluvium
may be associated with some of the larger rivers
where provenance has been outside the Powder River
Basin (Hodson et al. 1973). Alluvium aquifers are
largely unconfined and connected to active river
flow. Because alluvial aquifers can deliver large
quantities of water to wells, they are important
stratigraphic features. They are also important
because they are vulnerable to impact and are often
connected to surface water resources. Alluvial
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aquifers can be impacted by surface activity and can
act as a conduit to carry those impacts to valuable
surface water resources.

Powder River RMP Area

The Powder River RMP area is centered over the
broad, flat-lying Powder River Basin, with basin
margins rising up to the Black Hills (South Dakota)
on the southeast and the Big Horn Mountains to the
west. Oil production has occurred in The Powder
River Basin  since 1954. During 2000, eight
conventional oil and natural gas fields were active in
the RMP area (MBOGC 2001a). Production trends
summarized in Figure MIN-1 of the Minerals
Appendix (ALL 2001b) shows a sharp decline of oil
production during the past 15 years caused by the
aging of the several Muddy Formation fields on the
edge of the basin. During the same time,
conventional natural gas production from shallow
Cretaceous reservoirs has increased, although it has
remained at minor levels.

Billings RMP Area

The Billings RMP area centers on the Montana
portion of the Big Horn Basin, the largest structural
element in the area. The RMP area also includes the
Big and Little Snowy and Little Belt Mountains to
the north that combine to make up the Central
Montana Uplift. Oil and gas is produced from the Big
Horn Basin and oil is also produced from the Central
Montana Uplift. Natural gas and oil were produced
from 68 fields in the year 2000. Production statistics
for 2000 show a 50 percent decline of both natural
gas and oil production in the past 15 years, although
significant quantities of both commodities are still
being produced in the area (ALL 2001b).

Conventional Oil and Gas

Conventional oil and gas resources are scattered
across Tertiary and older basins of the state, as well
as in faulted and thrusted sedimentary rocks at the
edges of some of the basins. The type of hydrocarbon
fluids that are produced (oil, natural gas, or both)
varies with the local geology and position in the field.
Natural gas can be produced along with oil in some
reservoirs or it can be produced “dry”—without
associated oil. Most oil and gas reservoirs will also
produce associated water. Produced water is mostly
reinjected into the producing formations to maintain
reservoir energy or into non-productive, salt-water
bearing reservoirs although there are currently
24 surface water discharge permits that have been
issued for producing conventional oil and gas fields.
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e The Williston Basin produces the majority of the
oil for the State of Montana and small amounts
of natural gas associated with the oil; except for
shallow gas fields along the Cedar Creek
Anticline, little dry gas is produced.

e North-central Montana produces mainly dry
natural gas from shallow fields.

e Northwestern Montana produces shallow oil
with little associated natural gas.

e Central Montana produces oil with virtually no
natural gas.

e The Big Horn Basin produces small amounts of
both oil and natural gas.

e  The Powder River Basin produces small amounts
of oil at the eastern edge of the basin and very
small amounts of conventional natural gas from
shallow reservoirs (MBOGC 2000).

Conventional oil and gas production for the RMP
areas is summarized in the Minerals Appendix of this
volume.

Coal Bed Methane

CBM is a naturally occurring resource becoming very
important throughout the U.S. CBM is natural gas
that is generated during the geological process of
converting plant material into coal through the action
of burial and geothermal temperatures. Several
thousand CBM wells have been completed in the
Wyoming portion of the Powder River Basin while
only approximately 300 CBM wells exist in the
Montana portion. CBM is discussed in more detail in
the Minerals Appendix of this volume and in the
Water Resources Technical report (ALL 2001b) that
includes numerous important references.

Coal

Coal occurs in all of the RMP areas discussed in this
EIS. Coal mining has also historically occurred in
Park and Gallatin counties (Roberts 1966, and
Calvert 1912a and 1912b). Coal mining is underway
at five mines in the Powder River RMP area, but has
historically been accomplished in the Billings RMP
area and Blaine County (USDL 1999). A more
detailed description is included in the Final
Environmental ~ Impact  Statement,  Resource
Management Plan, Powder River Resource Area
(BLM 1984b). Coal resources are discussed in more
detail in the Minerals Appendix of this volume.



Mineral Materials

Construction materials that are classified as saleable
minerals are found in the RMP areas. These include
sand and gravel, scoria, common clay, and crushed
common stone not subject to regulation under the
1872 Mining Law. Descriptions of these materials are
given under Mineral Materials and Locatable

Minerals in the Final Oil and Gas RMP/EIS
Amendment (BLM 1992) and in the Final
Environmental  Impact Statement, Resource

Management Plan, Billings Resource Area (BLM
1983) as well as the Final EIS Amendment for the
Billings, Powder River, and South Dakota Resource
Management Plans of the Miles City District (BLM
1992).
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Locatable Minerals

Locatable minerals are subject to provisions of the
1872 Mining Law. Minerals such as vanadium,
uranium, gold, silver, gypsum, and uncommon
varieties of bentonite are found in the wvarious
planning areas. Detailed descriptions of management
practices for locatable minerals on federally managed
lands are given in the Final RMP/EIS for the Billings
and Powder River Resource Management Plans of
the Miles City District (BLM 1983, 1984b).
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Hydrological Resources

Hydrology within the planning area consists of surface
water flow from several rivers and their associated
tributaries, and the production of groundwater from a
variety of geological formations—the combination of
which comprises the aquifer systems within any
specific portion of the planning area. Of particular
importance to residents is the protection of surface
water and groundwater in the vicinity of CBM
development. CBM development typically involves the
necessary and unavoidable production of large volumes
of water from coal aquifers and the appropriate use or
disposal of this produced water. Continuous CBM
water production and disposal has the ability to impact
both groundwater and surface water. As such, it is the
subject of the Montana Department of Natural
Resources and Conservation (DNRC) Final Order: In
the Matter of the Designation of the Powder River
Basin Controlled Groundwater Area. This order
describes the authorities that pertain to CBM
development. A copy of the order is included as an
appendix to the Water Resources Technical Report
(ALL 2001b). The order outlines water rights issues,
mitigation, monitoring plans, and jurisdiction.
Jurisdiction is summed up by this paragraph of the
Order:

“With this designation of a controlled
groundwater area the withdrawal of
groundwater associated with coal bed
methane production will be under the prior
jurisdiction of the Montana Board of Oil
and Gas. However, water rights matters and
hydrogeologic issues are not within the
ordinary technical expertise and area of
concern to the Board. These are matters
ordinarily dealt with by the Montana
Department of Natural Resources and
Conservation and the Montana Bureau of
Mines and Geology.

The Montana Department of Natural
Resources may petition the Board for
hearings in regard to the production, use,
and disposal of water from coal bed
methane development wells that could
effect existing water rights in the area based
upon information gathered concerning
water withdrawals.”
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Protection of groundwater will focus on maintaining
beneficial uses. The coal seams are the primary
aquifers for the agricultural community in southeastern
Montana. In many areas, the coal aquifers supply water
for livestock, wildlife, and domestic use. In the Bull
Mountain coalfield, the coal seams are also used as
aquifers, though to a lesser degree than in southeastern
Montana. In other coal bearing areas of the State, coal
seams are not used as aquifers, or that use is limited
and not well documented.

Surface Water

Surface water is the primary source of water for all
uses in Montana, representing 97 percent of the water
used throughout the State (Solley et al. 1995). The
quality of groundwater from near-surface aquifers
within the west half of the Billings RMP area, as well
as in Park and Gallatin counties, is usually very good.
Maps 3-6 and 3-7 show the occurrence of surficial
aquifers as well as the quality of the groundwater
produced from these aquifers.

Map 3-8 shows that portion of the planning area with
the greatest potential for CBM development. The map
outlines those areas of continuous surface drainage
termed watersheds; each watershed is drained by a
single main stream element. The map emphasizes those
watersheds vulnerable to impact from CBM water. The
volume and quality of surface water can best be
interpreted on a watershed basis. Table 3-4 lists basic
data on volume and quality for the USGS stations used
in the analysis of impacts to surface water in the
SWQTR. This information is also summarized in
Chapter 4 of this EIS and is depicted on Map 3-8.

Generally, water quality at a particular station varies
inversely with flow volume. High-flow periods
(Maximum Mean Monthly Flows) correspond to the
seasonal influx of relatively low salinity, low SAR,
meteoric waters, during spring snowmelt and early
summer rains. Low-flow periods (Minimum Mean
Monthly Flows) correspond to periods of scarce
surface water, typically during the winter when streams
are fed only by the influx of more saline, higher SAR
groundwaters. Thus, high flows correspond to times of
high water quality and low flows correspond to times
of low surface water quality. The Tongue River near
Decker illustrates this variation with a discharge rate as
seen in Figure 3-4.
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Map 3-8: Powder River Basin Watersheds and Area USGS Gauging Stations.
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TABLE 3-4
SURFACE WATER DISCHARGE AND WATER QUALITY FOR 7Q10 AND LOW MONTHLY MEAN
FLOWS AT SELECTED USGS STATIONS

7Q10 Flow Minimum Monthly Mean Flow
USGS Flow EC Flow EC
USGS Station Station # (cfs) SAR uS/em (cfs) SAR pS/em
Little Bighorn near 06289000 47 0.8 629 110 0.5 548
Wyola
Little Bighorn near 06294000 21 1.6 830 123 1.0 768
Hardin
Bighorn near Bighorn 06294500 870 2.8 989 1523 2.1 952
Rosebud near Kirby 06295113 0.1 1.2 1123 1.8 0.8 1016
Rosebud near Rosebud 06296003 0 - --- 8.4 4.8 1780
Tongue near Decker 06306300 43 1.3 1179 178 0.9 731
(stateline)
Tongue near Birney 06307616 45 1.6 1159 183 1.1 863
Day School
Tongue at Brandenburg 06307830 70 1.8 1281 207 1.4 1016
Bridge
Powder at Moorhead 06324500 0.1 6.2 4400 145 4.7 2154
(stateline)
Powder near Locate 06326500 1.6 6.9 3313 143 4.6 2287
Little Powder near 06324970 0 --- - 3.0 6.9 3300
Weston, WY
Mizpah near Mizpah 06326300 0 - --- 0.3 16.6 3503
Yellowstone at Forsyth 06295000 2855 1.84 831 5820 2.0 745
Yellowstone near 06329500 2240 2.5 809 5764 2.0 870
Sidney

7Q10 Flow = The lowest flow that would be statistically expected to occur for 7 consecutive days during any 10 year
period, based on historical data.

Minimum Mean Monthly Flow = The lowest mean monthly flow for the station based on historical data.
EC = Electrical Conductance

SAR = Sodium Adsorption Ratio

cfs = cubic feet per second

uS/cm = microseimens per centimeter

--- indicates that this value is not applicable

All water quality values shown have been determined from historical data obtained from the USGS for the flow volume
in question.
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FIGURE 34
VARIATION IN SURFACE WATER QUALITY WITH FLOW AT USGS STATION 06306300 ON
THE TONGUE RIVER NEAR DECKER, BASED UPON USGS DATA FROM OCTOBER 16, 1985
TO SEPTEMBER 12, 2000
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Drainage within the Powder River Basin study area is
to the Little Bighorn River, Rosebud Creek, the
Tongue River, and the Powder River. All of these
streams flow generally north to join the Yellowstone
River. The central and southern portions of the Billings
RMP area are drained by a series of tributaries that also
flow north-northeast into the Yellowstone River; these
tributaries are the Boulder, Stillwater, Rock/Red Lodge
Creeks, Clarks Fork, Bighorn, and Little Bighorn.
Drainage within the northern portion of the Billings
RMP area is to the Musselshell River, which flows
eastward until it meets the boundary between
Musselshell and Rosebud counties—at which point it
turns northward and flows into the Missouri River.

The three additional counties of Park, Gallatin, and
Blaine each have separate watersheds. Park County is
drained by the Yellowstone River, which flows to the
northeast. Much of the drainage in Gallatin County is
to the Gallatin River, which flows northerly to the
Missouri River. However, the eastern portion of
Gallatin County is drained by streams that flow into the
Yellowstone River. Blaine County is drained by the
Milk River, which flows to the east and into the
Missouri River.

Surface water can be impacted by cultural activity such
as agriculture and industry. When groundcover is
broken it exposes soil to wind and water erosion,
leading to suspended sediment being brought to bodies
of surface water. Artificial impoundments can cause
infiltration into the soil and migration into surface
water. Accidental releases of wastes can migrate into
water bodies.
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Watershed water-use statistics in Table 3-5 apply to
those watersheds shown in Map 3-8. Table 3-5 presents
data about the quantity of surface water and
groundwater used in each water-use category. These
data cover the area projected to have maximum CBM
potential but similar data is available for other areas of
the state (USGS 1995). Surface water in these
watersheds is the dominate source of water, however
locally groundwater use is important for public and
domestic drinking water, and for stock water.

The Clean Water Act of 1972 and amendments require
states to adopt standards for the protection of surface
water quality. These standards are designed to maintain
water quality sufficient to support the beneficial uses of
the water body. Montana water bodies are classified
according to the present and future beneficial uses that
they normally would be capable of supporting
(75-5-301 MCA). The state Water-Use Classification
System (ARM 17.30.621-629) identifies the following
beneficial uses:

e Drinking, culinary use, and food processing

e Aquatic life support for fishes and associated

aquatic life, waterfowl, and furbearers
Bathing, swimming, recreation, and aesthetics

Agriculture (crop irrigation, stock watering, etc.)
water supply

Industrial ~ (coal mining, electrical

generation, etc.) water supply

power
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TABLE 3-5
WATER USE (IN MILLIONS OF GALLONS PER DAY [gpd]) STATISTICS IN 1995 BY WATERSHED
SURFACE AND/OR GROUNDWATER USE

Total Total
Public Domes- Indus- Thermo- Ground-  Surface
Watershed Supply tic trial Electric  Mining Livestock Irrigation water Water
Little Bighorn ~ 0.01/0.15 0.0/0.12 0.0/0.0 0.0/0.0 0.0/0.0 0.9/0.37 84.01/1.46 2.1 84.24
Lower 0.61/0.02 0.0/0.25 0.0/0.01 0.0/0.0 0.0/0.44 0.3/0.73 221.6/3.67 5.12 222.51
Bighorn
Lower 2.37/0.19 0.0/0.17 0.0/0.12  16.1/0.0  0.45/0.0 1.48/0.4 250/2.56 3.44 270.4
Yellowstone
Rosebud 0.01/0.43 0.0/0.08 0.0/0.0 0.0/0.0 0.0/1.04 0.2/0.25 8.04/0.1 1.90 8.25
Upper Tongue 0.0/0.06 0.0/0.09 0.0/0.0 0.0/0.0 0.0/0.0 0.11/0.27  23.75/0.34 0.76 23.86
Lower 0.01/0.11 0.0/0.17 0.0/0.0 0.0/0.0 0.0/1.18  0.45/0.61 36.29/0.36 2.43 39.75
Tongue
Middle 0.01/0.12 0.0/0.04 0.0/0.0 0.0/0.0 0.0/0.0 0.02/0.24 3.18/0.04 0.44 3.21
Powder
Mizpah 0.0/0.0 0.0/0.03 0.0/0.0 0.0/0.0 0.0/0.0 0.1/0.19 6.41/0.06 0.28 6.51
Little Powder 0.0/0.12 0.0/0.04 0.0/0.0 0.0/0.0 0.0/0.0 0.05/0.24 2.18/0.03 0.43 2.23
Lower 0.0/0.0 0.0/0.06 0.0/0.0 0.0/0.0 0.0/0.0 0.5/0.24 9.65/0.09 0.39 10.15
Powder

Source: USGS 1995

The current use classification of each water body in
Montana was assigned on the basis of its actual or
anticipated uses in the early 1970s. Water bodies are
classified primarily by: 1) the level of protection that
they require; 2) the type of fisheries that they support
(warm water or cold water) or; 3) their natural ability
to support use for drinking water, agriculture, etc. The
water quality standards employed to maintain these
uses address changes from natural conditions for such
parameters as coliform bacteria, dissolved oxygen, pH,
turbidity, temperature, color, toxics, and other harmful
substances.

When streams and other water bodies are impacted by
outside agents, their support of beneficial uses can
become impaired. In Montana, surface water quality is
tracked by the MDEQ. Table 3-6 is a compilation of
impaired and threatened water bodies in need of water
quality restoration. Water bodies included in this list do
not currently support their original beneficial uses. This
list is commonly referred to as the “303(d) List”
because it is prepared in accordance with the
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requirements of Section 303(d) of the Federal Clean
Water Act.

Several of the above watersheds and impaired water
bodies are shared jurisdictionally between the State and
Tribes. Segment MT42C001, the Tongue River from
the reservoir to the mouth, for instance is shared
between the State of Montana and the Northern
Cheyenne Tribe, with the boundary lying in the middle
of the river. The Lower Tongue Watershed intersects
with the Northern Cheyenne Reservation. The Rosebud
watershed includes most of the Northern Cheyenne
Reservation and a part of the Crow Reservation; the
Northern Cheyenne Reservation contacts the impaired
portion of the Rosebud Creek. The Lower Bighorn
watershed includes a large part of the Crow
Reservation, which contacts both impaired portions of
the Bighorn River. The Little Bighorn watershed
includes a large part of the Crow Reservation but no
water bodies are determined to be impaired on the 1996
list.
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IMPAIRED WATER BODIES IN AREA OF MAXIMUM CBM POTENTIAL

Probable Causes of

Probable Sources of

Watershed Impaired Water body Impairment Impairment
Lower Yellowstone River Metals Agriculture ,
Yellowstone (MT42K001-1) from the Nutrients Irrigated Crop Production

Forsyth to the mouth of the Other Habitat Alterations Municipal Point Sources
Powder River Pathogens Natural Sources
Salinity/TDS/Chlorides Range Land
Suspended Solids Stregmbar.lk o
pH Modification/Destabilization
Lower East Fork of the Armells Nutrients Agriculture
Yellowstone Creek (MT42KJ002-3) from  Salinity/TDS/Chlorides Natural Sources
Colstrip to the mouth of the Suspended Solids Range Land
West Fork of the Armells
Creek
Lower East Fork of the Armells Nutrients Agriculture
Yellowstone Creek (MT42KJ002-9) above  Suspended Solids Range Land
Colstrip
Lower West Fork of the Armells Flow Alteration Agriculture
Yellowstone Creek (MT42KJ002-4) Nutrients Natural Sources
Salinity/TDS/Chlorides Range Land
Suspended Solids
Lower East Fork of the Sarpy Creek  Salinity/TDS/Chlorides Natural Sources
Yellowstone (MT42KJ002-2) Suspended Solids Resource Extraction
Silviculture
Surface Mining
Little Bighorn None
Lower Bighorn  Bighorn River (MT43P003-1) Metals Agriculture
Excludes Tribal reservation Salinity/TDS/Chlorides Flow Regulation/Modification
Waters Suspended Solids Natural Sources
Thermal Modifications Upstream Impoundments
pH
Other Inorganics
Siltation
Bighorn River (MT43P005-1) Metals Agriculture
Salinity/TDS/Chlorides Flow Regulation/Modification
Suspended Solids Natural Sources
Thermal Modifications Upstream Impoundments
pH
Flow Alteration
Nutrients

Lower Big
Horn

Tullock Creek (MT43P006-1)

Other Inorganics

Metals
Salinity/TDS/Chlorides
Suspended Solids
Nutrients
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Agriculture
Irrigated Crop Production
Natural Sources
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TABLE 3-6

IMPAIRED WATER BODIES IN AREA OF MAXIMUM CBM POTENTIAL

Probable Causes of

Probable Sources of

Watershed Impaired Water body Impairment Impairment
Other Inorganics
Upper Tongue Hanging Woman Creek Flow Alteration Agriculture
(MT43B002) Metals Irrigated Crop Production
Salinity/TDS/Chlorides Natural Sources
Upper Tongue  Hanging Woman Creek from  Siltation Grazing and Agriculture
Stroud Creek to the mouth
Upper Tongue Tongue River Reservoir Nutrients Agriculture
Organic Enrichment/DO Municipal Point Sources
Suspended Solids
Upper Tongue Upper Tongue River Flow Alteration Agriculture
(MT43B001-1) above Irrigated Crop Production
reservoir Natural Sources
Upper Tongue Tongue River Flow Alteration Agriculture

Lower Tongue

Lower Tongue

Lower Tongue

Rosebud

Mizpah

Little Powder

(MT43B001-2) from the
Reservoir to mouth of
Hanging Woman Creek

Tongue River (MT42C001)
from reservoir to the mouth

Otter Creek (MT42C002-2)

Pumpkin Creek
(MT43C002-6)

Rosebud Creek (MT42A001)

Mizpah Creek (MT42J005-1)

Little Powder River
(MT421001)

Flow Alteration

Metals

Other Organics
Salinity/TDS/Chlorides
Suspended Solids

Metals

Other Habitat Alterations
Salinity/TDS/Chlorides
Suspended Solids

Flow Alteration
Salinity/TDS/Chlorides
Thermal Modifications

Flow Alteration

Metals

Nutrients

Other Organics
Salinity/TDS/Chlorides
Suspended Solids

Organic Enrichment/DO
Other Inorganics
Suspended Solids

Flow Alteration

Other Organics
Salinity/TDS/Chlorides
Suspended Solids
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Flow Regulation/Modification
Irrigated Crop Production

Agriculture

Flow Regulation/Modification
Irrigated Crop Production
Natural Sources

Agriculture
Highway/Road/Bridge
Construction

Land Development
Natural Sources

Agriculture
Irrigated Crop Production

Agriculture
Irrigated Crop Production
Natural Sources

Irrigated Crop Production
Natural Sources
Range Land

Irrigated Crop Production
Natural Sources

Streambank
Modification/Destabilization
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TABLE 3-6
IMPAIRED WATER BODIES IN AREA OF MAXIMUM CBM POTENTIAL

Probable Causes of Probable Sources of
Watershed Impaired Water body Impairment Impairment
Siltation
Lower Powder  Stump Creek (MT42J004-2) Suspended Solids Agriculture
Range Land
Lower Powder  Lower Powder River Flow Alteration Agriculture
(MT42J003-1) from mouth of Metals Irrigated Crop Production
Little Powder to the mouth Nutrients Natural Sources
Other Organics Petroleum Activities
Pathogens Resource Extraction
Salinity/TDS/Chlorides Range Land
Suspended Solids Streambank

Modification/Destabilization

Source: Final Year 1996 Montana 303(d) List. A Compilation of Impaired and Threatened Water bodies in Need of
Water Quality Restoration, Part A, Water Quality Assessment Results.

In accordance with Section 303(d) of the Federal Clean
Water Act, the Montana Department of Environmental
Quality (MDEQ) has prepared a list of impaired and
threatened waters every 2 years since 1992. This so
called “303(d) list” identifies lakes, rivers, and streams
that are not meeting water quality standards and
establishes priorities for Total Maximum Daily Load
(TMDL) development. However, Montana, like the rest
of the nation, was slow to develop TMDLs. On
June 21, 2000, the U.S. District Court of Montana
ordered EPA to work with the State of Montana to
develop and adopt a schedule that would result in
developing all necessary TMDLs for water bodies on
Montana’s 1996 Section 303(d) list (Table 3-6) by
May 5, 2007. On November 1, 2000, MDEQ and EPA
published a schedule that divided the state into
91 TMDL Planning Areas each with a deadline for
completing all necessary TMDLs. The surface waters
likely to be affected by CBM development are located
in the Tongue and Powder TMDL Planning Areas. The
TMDL completion dates for these planning areas are
2005 and 2006, respectively, however, based upon
concern due to proposed CBM development plans, the
MDEQ and EPA are currently developing TMDLs for
these streams for SAR and EC. Impacted water bodies
and TMDL issues are discussed in detail in the
Hydrology Appendix.

Groundwater

Groundwater within the planning area is found within a
variety of aquifers, ranging from shallow
unconsolidated alluvial aquifers associated with
modern rivers to deep bedrock aquifers consisting of
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consolidated sandstone, limestone, or coal. The
occurrence of specific bedrock aquifers and the quality
of groundwater produced from these aquifers vary
throughout the planning area. Maps 3-9 and 3-10 are
maps that show the occurrence of bedrock aquifers and
the quality of groundwater produced from these
aquifers.

Water enters the aquifers or reservoirs during
deposition of the sedimentary unit as formation water
that can be salty or fresh. Later, meteoric water can
enter the aquifer through outcropping recharge zones
where runoff water infiltrates and is conducted into the
subsurface. Groundwater comes to the surface by way
of natural springs that conduct groundwater onto the
surface or into bodies of surface water. Aquifer
pressure can be measured in pounds per square inch
(psi) or in feet of head and can vary from a low-
pressure reservoir where water stands below the top of
the reservoir, to an artesian aquifer where water stands
above the top of the reservoir, sometimes being above
ground surface and flowing from wells. Aquifer
pressure can be measured in a monitoring well where
water is not normally produced except for testing and
sampling. Groundwater can be produced through water
wells that pump or convey water from aquifers to the
surface.

Water quality and quantity are variable with the
primary water quality issue being salinity.
Groundwater represents less than 3 percent of the total
water use in the State (Solley et al. 1995). Table 3-7
presents data about the quantity of groundwater used in
each water-use category on a watershed basis.
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Although the use of groundwater only represents
3 percent of the total water use, it is extremely critical
because it provides almost 100 percent of the domestic
water for farmsteads. It also constitutes the largest
percentage of dependable stock water, because the
groundwater is not seasonal or affected by drought, like
surface water.

The major aquifers within the planning area are the
alluvium, the coals and sands of the Fort Union
Formation, and the Lower Hell Creek-Fox Hills
Aquifer, as shown in Figure 3-5. Table 3-7 contains
information about the general depth, yield, geologic
materials, and water quality of all aquifers in the
Powder River Basin study area.

Surficial aquifers within the planning area consist of
Quaternary and Tertiary alluvium, Tertiary fluvial sand
and gravel deposits, and Tertiary terrace deposits.
These surficial aquifers are located within the
floodplains and along the channels of larger streams,
tributaries, and rivers, and are among the most
productive sources of groundwater within the planning
area. The quality of groundwater from surficial
aquifers is generally good, but within the Powder River
RMP area and Blaine County it can be highly variable
(approximately 1,500 mg/l to 2,800 mg/l total
dissolved solids (TDS) and 5.0 to 10 SAR). The quality
of groundwater from surficial aquifers within the west
half of the Billings RMP area, as well as in Park and
Gallatin counties, is usually very good. Wells
completed in coarse sand and gravel alluvial aquifers
can yield as much as 100 gallons per minute (gpm),
although yields of 15 gpm are the average. Alluvial
deposits associated with old river beds as detached
terraces will usually only yield as much as 20 gpm
because they are isolated topographically and have
limited saturation (Zelt et al. 1999).

The occurrence of specific bedrock aquifers and the
quality of groundwater produced from these aquifers
vary throughout the planning area. In general, the
quality of groundwater produced from bedrock aquifers
is best near their recharge or outcrop areas.
Groundwater produced near an aquifer’s recharge zone
has only been in contact with the rocks and minerals in
the aquifer material for a relatively short period of
time. As a result, the water has not had time to dissolve
substantial amounts of soluble salts and minerals and
so it remains fresh. The longer the water is in the
aquifer, the more time it has to dissolve salts and
minerals. In general, the concentration of total
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dissolved solids increases with distance from an
aquifer’s recharge or outcrop zone.

The sands and coals of the Fort Union Formation are
important aquifers in the Powder River and Billings
RMP areas. Groundwater within the Fort Union
Formation has been shown to evolve in a predicable
manner along its flow path (Van Voast and Reiten,
1988). In general the salinity of the water increases
with time and depth as the water, in contact with
geologic material, moves through the aquifer. Cation
exchange is one of the normal processes that increases
salinity, where calcium and magnesium are replaced by
sodium, as the groundwater comes into contact with
sodium rich shale. However, in deep portions of the
aquifers, sulfate is removed by reduction reactions.
This reduction causes the salinity of the water to
decrease while increasing the ratio of sodium to
calcium and magnesium. The result is a moderately
saline (EC of ~1,800 to 2,500 mS/cm) sodium-
bicarbonate rich water in the coal seam aquifers where
coalbed methane is expected to be produced. Wells
within the Fort Union Formation may produce as much
as 40 gpm, but yields of 15 gpm are more typical.
Where confined and artesian conditions exist, wells in
the Fort Union Formation will generally flow at less
than 10 gpm.

The Lower Hell Creek-Fox Hills aquifer is an
important aquifer in the Powder River and Billings
RMP areas. The quality of the water derived from the
Lower Hell Creek-Fox Hills aquifer is generally good,
with TDS levels ranging from 500 to 1800 mg/L.
Groundwater yields from this aquifer may be as much
as 200 gpm, but 70 gpm is more common. Artesian
wells within the Lower Hell Creek-Fox Hills aquifer
may yield up to 20 gpm.

The Judith River, Eagle, Kootenai, Ellis, and Madison
aquifers are locally important, and details of their
hydrologic properties and water quality are listed in
Table 3-7.

Of particular importance is the water quality of
groundwater within the primary aquifers of the area of
main CBM potential; it is these aquifers that may be
impacted by CBM development. Table 3-8 listed two
of the more important aspects of water quality — TDS
and SAR. Further details of water quality are discussed
in the Water Resources Technical Report (ALL,
2001b) and in the Surface Water Quality Technical
Report (Graystone and ALL, 2002).
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PLANNING AREA AQUIFERS AND THEIR GENERAL CHARACTERISTICS

AQUIFERS IN SURFICIAL DEPOSITS

Common Total
Drilling Geologic Aquifer Production Dissolved
Aquifer Depth Materials Type or Yield Solids General Comments
Alluvium, Fluvial- 20 to 40 ft. Unconsoli- Commonly Typically 5  Range 300 to Widely used aquifer systems. Alluvial aquifers are
Glacial Gravels, Terrace ~ May exceed  dated clay, unconfined  to 50 gpm. 2,200 most often used because they lie near the surface
Gravels, and Flaxville 250 ft. silt, sand, milligrams/ and are accessible via shallow wells and water yield
Formation Gravels and and gravel. liter (mg/1). is routinely quite good. They can be partially
equivalents. confined to completely confined with yields that
may exceed 1,500 gpm in some areas. Yields from
gravel deposits are more variable but water quality
is usually quite good. Alluvial aquifers are
vulnerable to human-caused contamination in a
variety of settings.
AQUIFERS IN CENOZOIC ROCKS
Common Total
Drilling Geologic Aquifer Production Dissolved
Aquifer Depth Materials Type or Yield Solids General Comments
Fort Union Formation 50t0 300 ft. Interbedded = Commonly Typically 5  Range 500 to The Fort Union is a major source of groundwater
May exceed  shale, confined, to 50 gpm. 5,000 mg/1. for eastern Montana. Water is suitable for watering
1,000 ft. siltstone, except near stock but may not be suitable for irrigation.
sandstone, surface.
and coal.
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TABLE 3-7
PLANNING AREA AQUIFERS AND THEIR GENERAL CHARACTERISTICS

AQUIFERS IN MESOZOIC ROCKS

Total
Common Geologic Aquifer  Production Dissolved
Aquifer Drilling Depth Materials Type or Yield Solids General Comments
Lower Hell Creek-Fox 150 to 500 ft. Mainly sandstone  Confined 5to20 gpm.  Range 500 to Although the Fort Union overlies the Hell
Hills Formations May exceed with some May exceed 1,800 mg/1. Creek-Fox Hills, the latter is often the target
1,000 ft. siltstone and 200 gpm. for water well drilling as a result of its
shale. higher quality of water.
Judith River Formation 200 to 600 ft. Sandstone, Confined 5to15gpm. Range 160 to
May exceed siltstone, with May exceed 27,000 mg/1.
1,000 ft. some coal. 100 gpm.
Eagle Formation 100 to 800 ft. Interbedded Confined 10 to 20 gpm. Range 800 to Water quality is best in central Montana,
May exceed sandstone and May exceed 1,500 mg/1. poorer in eastern Montana.
2,000 ft. shale. 200 gpm.
Kootenai Formation 100 to 1,000 ft.  Interbedded Confined 10to 30 gpm. Range 200 to Used heavily near the Belt Mountains
May exceed sandstone, May exceed 500 mg/l. May  where water quality is good.
3,000 ft. siltstone, and 100 gpm. exceed
shale. 14,000 mg/1.
Ellis Group 300 to 2,000 ft.  Sandstone, shale,  Confined No Data. Generally less Water quality is best near outcrop areas.
May exceed limestone, and than 600 mg/1.
5000 ft. dolomite.
AQUIFERS IN PALEOZOIC ROCKS
Common Total
Drilling Geologic Aquifer Production Dissolved
Aquifer Depth Materials Type or Yield Solids General Comments
Madison Group 500to0 3,000 Limestone, Confined 20 to 6,000 Range 500 to  Very extensive aquifer, it underlies a large portion
ft. May dolomite, gpm. Higher 300,000 mg/l. of the Great Plains. Water quality can be very high
exceed anhydrite, in karst areas. near recharge areas and is poorest in northeastern
7,000 ft. and halite. Montana.
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FIGURE 3-5
ERA Period Principal Aquifers
Quaternary Alluvium and Fluvial-Glacial Gravels
C
E .
N Alluvium
(0)
Z Fluvial-Glacial Gravels (and equivalents)
(0} Tertiary
I Terraces
C
Fort Union Formation
Lower Hell Creek-Fox Hills Formation
M Cretaceous Judith River Formation
E
S Eagle Formation
0 g
Z . Kootenai Formation
o Jurassic
1 Ellis Group
C
Triassic No Principal Aquifers
Permian No Principal Aquifers
P Pennsylvanian No Principal Aquifers
A
L S .
E Mississippian Madison Group
o Devorian
Z
(I) Silurian
C No Principal Aquifers
Ordovician
Cambrian

Age:

10,000 Years

1.6 MYBP

66.4 MYBP

245 MYBP

570 MYBP

MYBP — Millions of Years Before Present
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TABLE 3-8
GROUNDWATER QUALITY FOR THE MONTANA PORTION OF THE POWDER RIVER BASIN
SELECTED GROUNDWATER QUALITY DATA COLLECTED FROM WATER SUPPLY WELLS
LOCATED THROUGHOUT MONTANA POWDER RIVER BASIN

Judith River Hell Creek /Fox Fort Union Quaternary
Formation Hills Formation Formation Alluvium
Avg. Avg. Avg. Avg.
TDS Avg. TDS Avg. TDS Avg. TDS Avg.
County (mg/1) SAR (mg/l) SAR (mg/l) SAR (mg/l) SAR
Big Horn 936 54 1,440 14 1,658 8 2,118 5
Rosebud 2,465 31 1,376 35 1,595 16 1,516 9
Powder River No data  No data 890 35 1,882 15 2,783 5
Custer No data  No data 896 37 1,810 31 1,665 8
Treasure 2,312 64 1,985 56 1,782 32 2,437 10
Weighted Average 2,100 42 1,148 37 1,892 18 2,014 7
Note:

Avg. TDS = Average Total Dissolved Solids
Avg. SAR = Average Sodium Adsorption Ratio
Source: MBMG 2001

Water Rights

Water rights in Montana are the subject of The
Montana Water Use Act (Title 85, Chapter 2, MCA)
of 1973, which became effective July 1, 1973. Water
rights existing prior to that date are to be finalized by
state courts. Water rights applications since that date
are secured through a MDNRC permit system. In
addition, some water rights are protected under
federal and state statutes.

Water rights on some BLM lands are protected by the
Federally Reserved Water Rights for Public Springs
and Water Holes, Public Water Reserve 107,
pursuant to Executive Order dated April 17, 1926.
Compacts between the State of Montana and
Northern Cheyenne Tribe have placed moratoria on
new water use developments on Tribal Lands within
the Rosebud, Lower Bighorn, and Pryor watersheds.
Native American water rights are discussed in detail
in the Indian Trust Assets section of this chapter.

Water rights are being adjudicated on a watershed
basis. The Tongue River and Little Bighorn have not
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yet been fully adjudicated, Rosebud is 78 percent
examined prior to being adjudicated, Lower
Yellowstone is 90 percent examined. Table 3-9 lists
water rights developments by watershed in the area
of main potential for CBM production. Native
American Water Rights are discussed in detail in the
Indian Trust Assets section of this chapter.

The Montana Water Use Act (85-2-506) established
the designation of the Powder River Basin Controlled
Groundwater Area. The MDNR established in the
Controlled Groundwater Area in anticipation of the
withdrawal of groundwater associated with CBM
development. Two issues relating to water rights
were addressed as part of the order. First, CBM
operators must offer water mitigation agreements to
owners of water wells and natural springs within 1/2
mile of a CBM field proposed for approval by the
MBOGC or within the area that the operator
reasonably believes may be impacted by a CBM
production operation, whichever is greater. Second,
beneficial uses of CBM-produced water require water
rights issued by MDNRC as established by law.



TABLE 3-9
WATER RIGHTS DEVELOPMENT SUMMARY BY WATERSHED
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Number of Pre-1973

Number of Post-1973

Developments Developments
Ground- Ground- Number of Pending
Watershed Surface water Surface water Water Rights Permits

Rosebud 765 408 27 210 1
Upper Tongue River 820 504 35 136 3
Lower Tongue River 2,407 2,278 98 662 1
Little Powder 1,320 741 66 166 3
Lower and Middle 5,204 2,816 314 4 7
Powder and Mizpah

Lower Yellowstone 3,398 1,330 278 804 4
Little Bighorn 786 387 35 96 0
Lower Bighorn 1,522 596 105 419 3

DNRC 2001
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Indian Trust Assets

The U.S. Department of the Interior (DOI)
Departmental Manual 303 DM 2 defines Indian Trust
Assets (ITAs) as lands, natural resources, money, or
other assets held by the federal government in trust or
that are restricted against alienation for Indian tribes
and individual Indians. DOI Departmental Manual 512
DM 2 requires all of its bureaus and offices to
explicitly address anticipated effects on ITAs in
planning, decision, and operating documents.

Beyond the maintenance of tangible assets, the federal
government also has a trust responsibility to be
considerate of the general well being of the tribes. This
responsibility includes recognizing the Indian culture
as an important value and to carefully consider Indian
cultural values when conducting planning efforts.
Indian cultural values include their unique way of life,
ceremonial practices, spiritual beliefs, family values,
and worldview. The DOI Department Manual 512
DM 2 also asserts an affirmative responsibility to
ensure the tribal health and safety, to consult on a
government-to-government basis with tribes who may
be affected by proposed actions, to disclose all
applicable information and to fully incorporate tribal
views in its decision-making processes.

Background

Lands associated with a reservation or public domain
allotments are examples of ITAs. Natural resources
that exist within Indian reservations such as standing
timber, minerals, and oil and gas are ITAs. Treaty

rights, water rights, and hunting and fishing rights may
also be ITAs. Other ITAs may consist of financial
assets held in trust accounts or intangible items such as
Indian cultural values, ITAs are a product of the unique
history and relationship of the U.S. government with
various American Indian tribes. There is no similar
relationship between the Montana State government
agencies and sovereign dependent Indian tribal nations
(like the Northern Cheyenne and Crow Tribes). See
Map 1-1 for the general location and boundaries of the
reservations, and Table 3-10 for ITA acreages.

|dentification Methods

The BIA is required to develop inventories of ITAs for
all Indian tribes. The only ITAs in the EIS emphasis
area are the actual Indian reservation lands, natural
resources and rights belonging to the Assiniboine,
Northern Cheyenne, Crow, Gros Ventre, and the Turtle
Mountain tribes.

Applicable Laws
Federal

The DOI Department Manual 512 DM 2 requires all
DOI Bureaus and offices to explicitly address
anticipated effects on ITAs in planning, decision, and
operating documents. This order also requires
descriptions of how decisions will conform to the
DOI’s trust responsibilities. Furthermore, DOI
Department Manual 303 DM 2 outlines the principals
for managing ITAs.

TABLE 3-10
INDIAN TRUST ASSETS
Tribal Individually Tribal Individually
Acreage of Trust  Surface Allotted Mineral Allotted Fee
Tribe Reservation  Acres Acres Surface Acres Acres Mineral Acres Acreage

The Northern 445000 442,193 444,000 138,211 444,000 138211 2,087
Cheyenne
The Crow 2,296,000 1,491,569 455,719 1,035,850 405,888 824,427 804,431
Fort Belknap . 623,000 618,228 232,799 385,429 54,351 369,044 4,772
Community Council
Turtle Mountain
Public Domain N/A 61,520 N/A 61,520 N/A 61,520 N/A
Allotments

Source: Madison 2001
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State

ITAs are not considered under any State standards or
regulations.

The Crow Tribe

The Crow Reservation is located in south-central
Montana, and comprises nearly 2,296,000 acres.
Access is via Interstate 90 or U.S. Highway 87. The
reservation is bordered on the south by the State of
Wyoming, on the east by the Northern Cheyenne
Reservation, and on the northwest by the city of
Billings, which is Montana’s largest metropolitan area.
The reservation encompasses the Little Big Horn
Battlefield and approximately 3,600 square miles of
rolling prairie and rugged foothills drained by the
Bighorn River. The BIA Realty Office indicated that
the tribe has some 455,719 surface acres and
405,888 acres of mineral rights. There are another
1,035,850 acres that have been individually allotted,
and 824,427 acres of allotted mineral rights.

There are about 10,083 Crow tribal members, the
majority of which live on the reservation. The Crow
language is spoken by more than 80 percent of the
tribe. Headquarters are at Crow Agency, Montana, just
south of Hardin, Montana. The total labor force on the
Crow Reservation is 3,902. The unemployment rate is
61 percent. The average per capita income is $4,243.

Water Rights

The Crow have existing water rights held in trust,
similar to the Northern Cheyenne. The Crow Tribe has
not negotiated a water rights compact with the State of
Montana.

Mineral Rights

The BIA Realty Office has stated that the Crow have
mineral right assets totaling some 405,888 subsurface
acres and another 824,427 allotted mineral acres.

Cultural Resources

The Crow also considers cultural and prehistoric
resources located within their reservation to be ITAs.
At present, an unknown number of archaeological
resources are on the reservation. Sites are known to
exist on the reservation, but the tribe reserves the
information. These sites can consist of burials, trails,
rock features, lithic scatters, house pits/rings, rock-
shelters, caves, bison kills, and petroglyphs.

3-41

CHAPTER 3
Indian Trust Assets

The Northern Cheyenne Tribe

The Northern Cheyenne Indian Reservation occupies
about 445,000 acres in eastern Big Horn and southern
Rosebud counties, Montana. Access is provided by
U.S. Highway 212. The reservation covers nearly
695 square miles and is bordered on the east by the
Tongue River and on the west by the Crow
Reservation. According to the BIA Realty Office, the
tribe has 442,193 trust acres and 444,000 of surface
and mineral estate lands. There are 138,211 individual
allotted acres on the reservation.

The total tribal population is 7,473, of which
approximately 4,212 Northern Cheyenne live on or
near the reservation. The tribal headquarters are in the
town of Lame Deer. The total work force of the tribe is
approximately 2,437 and the unemployment rate is
71 percent according to the BIA Indian Labor Force
Report (BIA 1999). The per capita income is estimated
at $4,479.

Water Rights

The Northern Cheyenne Tribe has existing water rights
held in trust by the U.S. The 1908 U.S. Supreme Court
ruling in Winters v. U.S. (207 US 564) ruled that water
rights needed to develop Indian reservations were
reserved, and this includes both groundwater and
surface water rights.

The Northern Cheyenne have a water rights compact
with the State of Montana and own a significant
amount of water in the Tongue River Basin, including
a principal portion of the Tongue River Reservoir.

The Northern Cheyenne Tribe has developed draft
water quality standards and is currently discussing an
agreement with the State of Montana and the BLM
regarding preservation of beneficial uses. The draft
water quality standards have not been submitted to the
EPA for approval

Mineral Rights

The Indian Minerals Development Act (PL 97-382,
25 USC 2101) and the Federal Oil and Gas Royalty
Management Act of 1982 (PL 97-451) provide that
information about mineral development of Indian Trust
lands are proprietary to the individual tribe and may
not be disclosed without consent. The BIA Realty
Office has stated that the Northern Cheyenne have
mineral right assets totaling some 444,000 subsurface
acres.
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Cultural Resources

The Northern Cheyenne Tribe considers cultural
resources located within their reservation to be ITAs.
Sites are known to exist on the reservation, but the
information is reserved by the tribe. These sites can
consist of burials, trails, rock features, lithic scatters,
house pits/rings, rock-shelters, caves, bison kills, and
petroglyphs.

Fort Belknap Community

The Fort Belknap Indian Reservation is positioned in
north-central Montana near the Canadian border
between the Milk River and the Little Rocky
Mountains. The reservation is in Blaine and Phillips
counties. The trust acreage of the reservation is roughly
618,228 acres (Madison 2001). The land is
predominately rolling prairie with good grass and brush
cover. There are 232,799 tribal-owned surface acres
and an additional 385,429 individually allotted surface
acres. The mineral rights include 54,351 tribal acres
and 369,044 allotted acres.

The reservation houses two tribes that operate under
one central government. The two tribes are the Gros
Ventre and the Assiniboine. The combined enrollment
of the two tribes is approximately 5,133 (Fort Belknap
Indian Community 2001). The tribal headquarters are
located at the Fort Belknap Agency, 3 miles southeast
of Harlem, Montana, on U.S. Highway 2. The total
labor force on the Fort Belknap Reservation is 721 and
the per capita income is $4,536. The unemployment
rate is 29.5 percent.

The tribes’ economy is based on agriculture, which
includes farming, ranching, and land leasing, including
grazing permits. Crops include wheat, hay, and barley.
The reservation’s climate, as with most of north-central
Montana, is subject to severe weather extremes, with
hot, dry summers and harsh winters. Both fishing and
hunting are popular, and trout, deer, antelope, and
some migratory waterfowl are plentiful.
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Water Rights

Fort Belknap Reservation is where the 1908 U.S.
Supreme Court decision in Winters v. U.S. (207 US
564) was originally contested regarding Indian water
rights. As noted previously, the waters are a federally
reserved trust asset.

Mineral Rights

The BIA Realty Office has stated that the Assiniboine
and Gros Ventre have mineral right assets totaling
about 54,351 subsurface acres and another
369,044 allotted mineral acres.

Cultural Resources

The Assiniboine and Gros Ventre consider cultural and
prehistoric resources located within their reservation to
be ITAs. The number of archaeological resources on
the reservation is unknown. The tribes reserve
information about cultural sites. These sites can consist
of burials, trails, rock features, lithic scatters, house
pits/rings, rock-shelters, caves, bison kills, and
petroglyphs.

The Turtle Mountain Public Domain
Allotments

There are approximately 61,520 acres (Madison 2001)
of trust lands allotted to the members of the North
Dakota Turtle Mountain Tribe scattered throughout
2,000 square miles of Montana.

In 1906, the Burke Act provided that individual tribe
members could receive allotments of reservation land.
At that time, parcels of 160 acres each were allotted to
individuals of the Turtle Mountain Tribe in Montana.
These allotments, although not grouped as a
reservation, are within the planning area. These Trust
lands are subject to the same leasing and development
procedures as for the reservations.



Lands and Realty

A variety of land uses exist throughout the planning
area, including agricultural (crops and grazing); roads
and highways; railroads; utility rights-of-way (ROW)
for electrical power lines and telephone;
communication sites; oil and gas production and
pipelines; residential; commercial and light industrial
uses; mining; municipalities; and recreation.

Table 3-11, Land Ownership, shows surface ownership
in acres by county for federal, state, tribal, and private
lands. It also shows that approximately 65 percent of
the land is private land. The majority of the private
land is agriculturally based (grazing and crops). The
next largest ownership is federal lands at 20 percent.
Federal lands include lands managed by the BLM, U.S.
Forest Service (USFS), National Park Service, U.S.
Bureau of Reclamation (USBR), and U.S. Fish and
Wildlife Service (FWS). BLM and USFS lands are
used for grazing, timber production, mineral
production (except for the Custer National forest,
which is excluded from surface coal mining by Section
522 of the SMCA of 1977), and year-round recreation
activities; USBR lands are used for water storage and
recreation; National Park Service lands are used for
recreation; and FWS lands are used for wildlife refuges
and recreation.

Tribal lands comprise 10 percent of the land in the
planning area. They are used for cattle production,
mining, logging and lumber production, residential,
and recreation on the Northern Cheyenne Reservation.
Major land uses on the Crow Reservation include
agriculture, mining, and recreation (Madison 2001).
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State lands comprise the least amount of land in the
planning area at 5 percent. This land is used for
grazing, mining, timber production, oil and gas
production, state parks, and recreation activities. State
lands are composed of school trust land administered
by DNRC Trust Land Management Division, land
owned by DNRC Water Resources Division, and land
owned by other state agencies. Uses vary by agency.
School trust land uses include agriculture, grazing,
mineral exploration and mining, aggregate production,
recreational activities, oil and gas exploration and
production, timber production, and special uses, for
example, wind turbines for energy production. School
trust lands also have pipelines, power lines, telephone
lines, roads and highways, home site leases, and cabin
site leases, depending on the situation.

Roads and highways include interstate, U.S., state, and
off-system roads open to the public—county, local, and
private roads open to public use. Table 3-12 lists the
number of miles of each type within the planning area.

Railroad ROW crisscross the counties in the planning
area. Railroads in the planning area transport goods
such as grains, intermodal containers, and coal.
Table 3-13 indicates the approximate miles of railroad
ROW within the planning area for each county, by
railroad.

There are existing gas pipelines in all the counties
being studied. Some existing roads, utilities, and gas
lines could be used as part of the network for new
CBM installations.
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TABLE 3-11
LAND OWNERSHIP
Federal Managed by State Managed by Tribal
National Federal
Total Forest Park  Bureau of U.S. Fish & State Government Tribal
County Acres BLM Service Service Reclamation Wildlife Service Lands Water Park  Holdings Land Private Unknown
Big Horn 3,208,115 61,617 12 762 97,483 16,535 3,733 1,996 1,565,898 1,459,556 523
Blaine 2,711,111 465,021 204 2,700 173,811 12,138 19 498,968 1,558,250
Carbon 1,319,367 222,309 323,729 6 42,463 9,099 382 121 700,233 21,025
Carter 2,132,128 505,614 90,246 141,754 5,736 372 1,388,406
Custer* 1,556,352 188,226 46,332 89,787 3,245 1,228,762
Gallatin 1,682,769 9,026 607,719 62,927 52,793 16,549 7,825 925,930
Golden Valley 752,094 8,182 23,570 303 48,898 1,523 669,618
Musselshell 1,196,032 102,932 13,586 75,742 3,642 1,000,130
Park 1,799,785 13,459 752,830 93,555 1,113 33,172 6,587 899,069
Powder River 2,109,880 258,817 340,424 141,034 560 1,369,045
Rosebud* 1,502,305 83,857 95,575 64,807 3,031 242,132 1,012,903
Stillwater 1,154,243 5,986 191,973 12 3,800 45,600 11,531 895,341
Sweetgrass 1,190,833 16,116 281,586 47,836 4,502 135 840,658
Treasure 629,224 12,252 1,323 36,955 3,635 1,600 573,459
Wheatland 913,079 1,415 65,397 74,379 3,446 1,329 767,113
Yellowstone 1,693,991 86,924 1,487 284 80,042 9,034 41 134,010 1,382,169
Total: 25,551,308 2,041,753 2,820,716 157,448 1,505 21,786 1,246,556 110,793 13,817 2,015 2,442,729 16,670,642 21,548

Data Sources: Land Ownership, Highways and Railroad ROW, Montana State Library/NRIS, Helena, Montana. Created from GIS intersection of 1:100,000 scale county boundaries with 1:100,000

scale Land Ownership, Highways, and Railroad ROW.

* Acreage reflects only that portion of this county included in the planning area.
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TABLE 3-12
MILES OF ROAD/HIGHWAY
County Interstate U.S. State Off-System

Big Horn 81.8 38.7 21.7 925.0
Blaine 54.5 39.3 1,359.0
Carbon 107.6 46.0 833.0
Carter 383 12.1 694.0
Custer 42.8 25.5 51.8 824.0
Gallatin 43.6 115.0 67.2 1,441.0
Golden Valley 29.2 12.4 483.0
Musselshell 99.5 1.6 554.0
Park 324 104.0 6.7 781.0
Powder River 64.6 55.1 718.0
Rosebud 41.9 26.2 51.3 1,052.0
Stillwater 38.1 23.0 858.0
Sweetgrass 37.1 31.8 516.0
Treasure 26.2 244.0
Wheatland 79.8 449.0
Yellowstone 95.2 29.8 41.7 1,826.0

Total 439.1 844.4 430.0 13,557.0

Data Sources: Land Ownership, Highways and Railroad ROW, Montana State Library/NRIS, Helena, Montana,
2001. Created from GIS intersection of 1:100,000 scale county boundaries with 1:100,000 scale Land Ownership,
Highways, and Railroad ROW.
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TABLE 3-13
MILES OF RAILROAD ROW
Railroad
Tongue River Railroad
County BNSF' Montana Rail Link (Proposed)

Big Horn 119 19
Blaine 62
Carbon 61
Custer 32 44
Gallatin 72
Golden Valley 70
Musselshell Park 34
Rosebud 39 64
Sweetgrass 32
Treasure 36
Yellowstone 32 50

419 188 127 (proposed)

Data Sources: Land Ownership, Highways and Railroad ROW, Montana State Library/NRIS, Helena, Montana.
Created from GIS intersection of 1:100,000 scale county boundaries with 1:100,000 scale Land Ownership,

Highways, and Railroad ROW.

IBNSF—Burlington, Northern, and Santa Fe Railroad.
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Livestock Grazing

Most grazing allotments involve only one permittee;
however, there are several multi-permittee allotments.
There are no other rights or control of public lands
granted by issuance of a grazing permit. The length of
grazing periods varies from seasonal to year-long use.
Most ranch operators using the allotments are cow-calf
operations with sheep operations coming in second..
Most allotments have several range improvements such
as fences, stock ponds, pipelines, springs, windmills,
seedings, wells, and access roads for better control of
livestock for management purposes (BLM 1992).

In the planning area, approximately 1,205 allotments
cover 1.6 million acres of federal lands (Tribby 2001,
Padden 2001, Haas 2001).
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These allotments are used to graze cattle, sheep, and
horses. The main class of livestock using public lands
is cattle (93 percent). Authorized livestock use on the
grazing allotments totals about 288,000 animal unit
months, which include active-use, non-use, and
exchange-of-use options (Tribby 2001, Padden 2001,
Haas 2001). An animal unit month is the amount of
forage necessary to support one cow and her calf, or
five sheep, for one month.

The TLMD regulates the grazing rights for the trust
land resources in the State. For the RMP areas and
three additional counties, there is a total of
1,207,400 acres of classified grazing and forested
lands, and 323,941 animal unit months. Grazing use of
trust lands for the entire state includes approximately
8,500 agreements during the year 2000. The 4.3 million
acres of classified grazing and forested lands have an
estimated carrying capacity of 1,090,000 animal unit
months (Chappell 2001).
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Native Americans

There are seven federally recognized Indian tribal
organizations in Montana. They are the Assiniboine and
Sioux Tribes of Fort Peck (Sioux Division of
Sisseton/Wahpetons, the Yantonias, the Teton
Hunkpapa, and the Assiniboine bands of Canoe Paddler
and Red Bottoms), the Blackfeet Tribe, the Chippewa
Cree Tribe, the Confederated Salish and Kootenai, the
Crow Tribe of Montana, the Fort Belknap Indian
Community (the Assiniboine and the Gros Ventre), and
the Northern Cheyenne Tribe. Non-federally recognized
tribes also reside in Montana: the Little Shell Band of
Chippewas of Montana and the Metis.

Tribal enrollment within these organizations 1is
recorded as 61,203 individuals or nearly 6.6 percent of
the state’s population. Within this population there is
an average unemployment rate of 61 percent and a high
level of poverty (BIA 1999).

The majority of these native people reside on seven
Indian  reservations throughout Montana. The
reservations are the Crow, Northern Cheyenne, Fort
Peck, Fort Belknap, Rocky Boys, Blackfeet, and the
Flathead. Three reservations are within the planning
areas of the State of Montana and the BLM: the Crow,
Northern Cheyenne, and Fort Belknap. Of particular
interest are the Crow and Northern Cheyenne
reservations that are located within the CBM emphasis
area of the Powder River Basin.

The Crow Indian Reservation

Much of the information in this section has been
summarized from the Crow Indian Reservation’s
Natural, Socio-Economic and Cultural Resources
Assessment and Conditions Report (Crow Tribe 2002).
Readers should refer to that document for more
detailed information. This document can be
downloaded from the MDEQ CBM web page at
http://www.deq.state.mt.us/CoalBedMethane/index.asp

The Crow Reservation is located in south-central
Montana, and comprises nearly 2,296,000 acres.
Access is via Interstate 90 or U.S. Highway 87. The
reservation is bordered on the south by the State of
Wyoming, on the east by the Northern Cheyenne
Reservation, and on the northwest by the city of
Billings, which is Montana’s largest metropolitan area.
The reservation encompasses the Little Big Horn
Battlefield and approximately 3,600 square miles of
rolling prairie and rugged foothills drained by the
Bighorn River. The BIA Realty Office indicated that
the tribe has some 455,719 surface acres and
405,888 acres of mineral rights. There are another
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1,035,850 acres that have been individually allotted,
and 824,427 acres of allotted mineral rights.

Mountains, residual uplands, and alluvial bottoms
make up the topography of the Crow Reservation. The
three principle mountain areas are the Wolf Mountains
(CHEETIISH) to the east and the Big Homn
(BASAWAXAAWUUA) and Pryor Mountains
(BAAHPUUO ISAWAXAAWUUA) to the south.
Sloping downward to the north from the mountains are
rolling upland plains. The plains constitute the bulk of
the reservation and vary in altitude from 3,000 to
4,500 feet. The alluvial bottomlands are located along
the Big Horn River, Little Big Horn River, and Pryor
Creek drainage systems.

Reservation communities include Crow Agency, Saint
Xavier, Yellowtail (Fort Smith), Lodge Grass, Wyola,
and Pryor. The Crow Tribe recognizes six districts
within the reservation. The six districts are Big Horn,
Black Lodge, Lodge Grass, Pryor, Reno and Wyola.
(Crow Tribe 2002).

Tribal Government

The U.S. signed treaties in 1825, 1851, and 1868 with
the Crow Tribe. These legal documents define the
tribes’ relationship with the U.S., recognized their
rights as a sovereign government, and established
reservation boundaries. The U.S. first recognized the
Crow Tribe by Treaty in 1825 (ratified August 4, 1825.
7 Stat. 266, proclaimed February 6, 1826), and this
recognition has continued through today as evidenced
by the Federal Register notice of July 12, 2002. The
Treaty of 1851 established the Crow Reservation. The
Tribal government has authority within the boundaries
of the reservation for all ROW, waterways,
watercourses, and streams, running through any part of
the reservation.

The Crow Tribe of Indians repealed its 1948
constitution and By-Laws in July 2001. The Crow
Constitution of 2001 established a three-branch
government, Executive, Legislative, and Judicial. Each
branch possesses separate and distinct power. Elected
Executive and Legislative branch officials hold 4-year
terms. Tribal judges, who serve for life, are selected by
the Tribal Chairman and confirmed by a majority vote
of the Legislature. Judgeships consist of a Chief and
Associate Judges. Crow Tribal Law and Order Code
direct the Tribal Court.

The Legislature consists of 18 representatives from six
Legislative Districts (three representatives from each
district) in the reservation. The Legislative Branch
promulgates and adopts laws, resolutions, ordinances,
codes, regulations, and guidelines in accordance with



the 2001 Constitution and federal laws. These
legislative measures include taxes and licensing to
protect and preserve property, wildlife, and natural
resources.

The Executive Branch includes a Chairman, Vice-
Chairman, Secretary, and Vice-Secretary. The
Executive Branch is empowered to administer funds,
and to enforce laws, ordinances, resolutions,
regulations, or guidelines passed by the Legislative
Branch.

Demographics

As 0f 2000, 69 percent of the 10,220 enrolled members
of the Crow Tribe were living on the Crow Indian
Reservation  (reservation). The  off-reservation
population of enrolled members included 850
(8 percent) in Hardin, and 2,340 (23 percent) in other
areas, primarily Big Horn County, Billings
(Yellowstone County), and other Montana and
Wyoming counties near the reservation. In the 2000
Census, the reservation’s population was 6,890, an
increase of 15 percent from 1980. Native Americans
made up 75 percent of the reservation’s population.
Ninety-four percent of the reservation’s population was
in Big Horn County and the other 6 percent in
Yellowstone County.

Between 1990 and 2000, the population of the Crow
Indian Reservation increased by 520 (8 percent)
compared to an 11.8 percent increase for all of Big
Horn County. Average annual population growth has
been less than 1 percent since 1980. The median age on
the reservation is 27.6, compared to 37.5 for Montana
as a whole. The population is distributed between the
reservation communities of Crow Agency, Dunmore,
Garryowen, Lodge Grass, Wyola, Pryor, Saint Xavier,
and Yellowtail and rural areas outside of the
communities.

In the 1990 Census, 41.7 percent of persons on the
Crow Indian Reservation were living below the poverty
level. Poverty status on the reservation as determined
by the BIA for 1999 was 38 percent (see Table 3-14).

Social Organization

As of 2000, there were 2,280 housing units on the
reservation. Of these, 1,320 (58 percent) were owner-
occupied, 24 percent were rented-occupied, and
18 percent were vacant (presumably due to substandard
conditions). Household size in 2002 was 3.5 for owner-
occupied and 3.9 for renter-occupied. The reservation
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has a shortage of adequate housing for the needs of the
population. The Crow Tribal Housing Authority
identified 250 homes with more than one family in the
households in 2002 and a waiting list of 300 families in
need of housing. In 1997, the BIA identified a need for
1,040 new housing units on the reservation and
890 families in need of housing. Temporary housing
off the reservation is available in Hardin, just north of
the reservation in Montana, and in Sheridan, Wyoming,
about 25 miles south of the reservation.

The Crow Indian Reservation Natural, Socio-Economic
and Cultural Resources Assessment and Conditions
Report describes in detail the public facilities and
services in five of the larger communities on the Crow
reservation. Telephone, gas, and electric utilities are
provided by a variety of county and other utility
companies. Educational facilities include elementary,
junior high, and high schools and Little Big Horn
Community College. Varying levels of public water
and sewer systems are provided, depending on the
community. Some of these systems are in need of
maintenance and repair. The communities also have
varying levels of medical, police, and fire protection
services.

The reservation has eight elementary schools, three
high schools, and the Little Big Horn Community
College. The three high schools are located in Lodge
Grass, Pryor, and Hardin. From coal mining revenues,
the schools at Hardin and Lodge Grass have become
two of the wealthiest in the state. Public schools are
also available in both Billings and Hardin.
Approximately 70 percent of members have a high
school diploma and more than 6 percent have a
Bachelor’s Degree or higher.

Economics

The most recent employment information for the
reservation is from the 1990 Census. In 1990, total
employment on the reservation was 1,660. The tribal
and federal governments are the largest employers. The
Crow tribal government employed 400 persons in
2002. Agriculture (330, 20 percent), education (240,
15 percent), and retail trade (230, 14 percent) were the
largest industry sectors. Private wage and salary (780,
47 percent) and government (590, 36 percent) were the
largest classes of employment. According to the 1990
Census, the reservation’s labor force (persons 16 years
and older) was 2,380, with an unemployment rate of
30.4 percent. Much higher rates (61 percent) are
reported by BIA statistics from 1999 (see Table 3-15).
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TABLE 3-14
TRIBAL POVERTY RATES AMONG THOSE EMPLOYED (1999)

Percent Employed but
Total Tribal Below Poverty
Tribe County Enrollment Guideline
Crow Tribe of Montana ~ Big Horn County, 10,083 38%
Yellowstone County
Northern Cheyenne Tribe Big Horn County, 7,473 26%
Rosebud County
Fort Belknap Indian Blaine County 5,223 40%
Community
Montana (all tribes) 61,203 33%

Source: BIA 1999.

TABLE 3-15
AVERAGE ANNUAL UNEMPLOYMENT RATES BY RESERVATION

1996 Rate 1999 Rate Change
(%) (%) 1996-1999
Crow Reservation 15.5 14.9 0.6
Northern Cheyenne Reservation 26.0 18.7 7.3
Fort Belknap Reservation 27.2 229 43

Source: Montana Department of Labor & Industry, Research & Analysis Bureau, Local Area Unemployment

Statistics (2001a)

Page 3-38 of the Statewide Draft Oil and Gas EIS
states that tribal members’ 1999 per capita income was
$4,243. By comparison, per capita income for Big
Horn County was $13,329 and the State of Montana
was $21,229. In the 1990 Census, median household
income for the reservation was $17,270, compared with
$19,900 for Big Horn County and $22,988 for the state.

Agriculture has been the historic base of the
reservation economy. Agricultural crops include
livestock, wheat, barley, oats, corn, sugar beets, alfalfa,
and hay. In 2000, the Montana State University/Big
Horn County Agricultural Extension Service estimated
the values of crops and livestock on the reservation
were $20.9 and $35.5 million, respectively.

Natural resources (land, water, coal, oil and gas,
timber, and sand and gravel) also contribute to the
employment base and income on the reservation. The
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Absaloka Mine is located within 5 miles of the
reservation’s northern boundary and employs between
40 and 75 Crow tribal members. The Stateside Draft
Oil and Gas EIS (p. 3-40) states there have been
172 conventional oil and gas wells drilled on the
reservation. These wells have been drilled by non-
Indian interests through leases with the Crow Tribe. In
1985, 20 companies had 709 oil and gas leases with the
Crow Tribe. The reservation has about 36,000 acres of
commercial forest in the Wolf and Pryor mountains;
timber units are generally leased to non-Indian interests
for harvesting.

The Crow Tribe receives government revenue from its
natural resources through numerous land leases,
boundary settlement allotments, and income-producing
trusts generated through coal, mineral, oil, gas, and
timber reserves. The majority of these trusts are



administered by the U.S. Government’s Office of Trust
Fund Management.

The Crow Tribe’s economic development plans
incorporate the reservation’s resources such as
agriculture, energy, tourism and recreation, and

commercial enterprises. The tribe is currently working
with programs from federal agencies to prepare a
strategy for comprehensive economic development. As
part of the federal Economic Development
Administration’s community economic development
strategy (CEDS), the tribe is preparing an economic
development plan to balance development and
protection of the reservation’s resources.

Air Quality

The air quality and climate of the Crow Reservation is
similar to that of the regions described earlier in
Chapter 3. The Crow Reservation is classified as a PSD
Class II area.

The reservation is located in a part of Montana that has
a moderate climate relative to its latitude. Snow rarely
accrues for long periods of time because of the warm
Chinook winds, which originate from the mountains in
the West. This portion of Montana is also known for its
“Indian Summers” which frequently extend into
November. The mean annual temperature is 45.5°F
with a summer high of 110°F and a winter low of
-48°F. The bulk of the reservation varies from 12 to
18 inches annual precipitation, depending on the
elevation.

CBM development activities would need to meet the
air emission standards set in the Crow Tribe’s Law and
Order Code, Section 11. These regulations limit
particulate matter and sulfur dioxide emissions from
combustion equipment, as well as set visible emissions
limits. The tribe is currently in the process of
developing and rewriting its codes and standards for air
pollution.

Culture and History

The Crow Tribe’s native name is the Apsalooke,
literally translated, “children of the large beaked bird.”
Early explorers mistook the signing for Apsalooke, the
flapping of one’s hands like the wings of a bird in
flight, and called them the Crow. The Crow were
historically recognized as matrilineal and their social
system was clan based. The original 13 clans of the
Crow Tribe are as follows:

[ ]

Ashilaaliio—Newly Made Lodges

Ashshitchite—Big (husky) Lodges
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Ashiiooshe—Sore (burnt) Lip Lodge
Uuwuutashshe—Greasy Mouths

Uussaawaachia—Brings Game Home Without

Shooting

Xuhkaalaxche—Ties Things Into a Bundle
Ashpeennuushe—TFilth Eaters
Ashkapkawia—Bad War Deeds
Bilikooshe—Whistling Water
Ashxache—Hair Left on the Hide Lodge
Ishaashkapaaleete—Cropped Ear Pets Lodge

e Ishaashkakaawia—Furious Pets Lodge

Ashbatshua—Traitorous Lodge

Of these three are extinct and the remaining 10
recognized clans have been consolidated into the
following six; Bad War Deeds, Big Lodges, Greasy
Mouths, Ties Things Into a Bundle, Traitorous Lodge,
and Whistling Water. (Reed, G. 2002)

The Crow people were originally party of the Hidatsa
Tribe, which originated in the upper mid-west of the
present U.S. Their subsistence and lifestyle was
agriculture based. The Mountain Crow separated from
the Hidatsa in North Dakota in the 1550s into eastern
Montana and during the 1600s expanded along the
Yellowstone River drainage. The River Crow moved
into central Montana in 1670 and by 1720 were
concentrated in the Yellowstone and Bighorn River
drainages.

With the introduction of the horse, people in the Plains
tribes became more mobile and began intruding on
each other’s hunting grounds. The Crow became
known for their skill with horses. By 1800 the Powder,
Bighorn, Yellowstone, and Wind River drainages
became areas of continuing conflict between the
Lakota, Northern Cheyenne, Arapaho, Blackfeet, Gros
Ventre, Assiniboine, and Crow.

In 1806, the Lewis and Clark expedition spent one
month in the Crow Territory, which aided in the Crow
developing good relations with fur traders. Fur trading
posts were established and fostered the development of
the Crow as middlemen in the regional transfer of
goods and the Crow prospered. The 1840s saw a period
of massive small pox and flu epidemics in which, along
with battles between native peoples, the majority of
Crow died.
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Treaties were signed with the U.S. in 1825, 1851, and
1868. The 1825 Treaty, a treaty of friendship,
established a relationship with the U.S. Government. In
the Fort Laramie Treaty of 1851, the Crow lost control
of the Powder River Basin but gained a promise of
peace and annuities that were to be supplied for
50 years. The treaty resulted in some gains but friction
continued from tribes who were attracted to the game
in the region and by wagon trains of gold seekers
making their way to the California or other gold fields.
The Crow were busy protecting their territorial
boundaries.

Continued conflict in the region led the U.S.
government to propose the Fort Laramie Treaty of
1868, which provided territories for individual tribes
and closed the Bozeman trail and its forts. In this
treaty, the Crow lost lands north of Yellowstone, south
of the Montana territorial border, and east of the
107" Meridian.

In 1869, the U.S. government established the Crow
Agency near present-day Livingston, Montana.
Conditions became sufficiently bad on the reservation
that by 1872 the River Crow returned to their Missouri
River hunting grounds while the Mountain Crow
attempted farming on the reservation. In 1876, the
Crow joined the U.S. in a war against the Sioux,
Cheyenne, and Arapaho.

The Crow struggled against tradition and the elements
to develop farming on the reservation and at times
obtained permission to leave the reservation to hunt.
White settlers and miners continued to place pressure
on the Crow lands. The crow ceded the western
boundaries of their land, one-quarter of their
reservation, in the How-How Treaty of 1882 in
exchange for houses and livestock. In the 1891 Act, the
Crow ceded the western third of their reservation and
in 1905 more land was ceded.

In the Crow perception of the world there is not a clear
distinction between the western perception of spiritual
and physical. All things in the universe are living
entities: animals, plants, forces of nature, topographic
features. The Supreme Force (First Maker) designed
the universe and the Crow show their respect for these
blessings through their daily life (customs, traditions,
and practices). First Maker instilled the universe with
baxpe or spiritualness. They maintain an intimate
personal relationship with all things in the world
around them and the spiritualness that they possess. By
treating all things in a respectful fashion, the Crow can
continue to survive.

The Crow historical perspective sees time as
interlinked so that there is an intimate relationship
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between the individual and the past. The past (tradition
or time) provides the template for the appropriate way
to live. The Crow live in constant presence with the
past that truly transcends the western concept of time.
There are five qualities of time; sacred time, ancient
Indian time, historic time, the present, and the future,
which have some sequential qualities but for the Crow
the spiritualness of these times is most important.

In this world perception many landscapes and places
are sacred. They are sacred because they represent why
and how things are done. Sacred sites include cultural
material scatters, petroglyphs, tipi rings, homesteads,
burial areas, cairns, communal kills, fasting beds,
medicine lodges, rock art, stone rings, and settlements.
Sacred locations and places include water (springs and
rivers), spirit homes (springs, rivers, hills, and
mountains), landscapes (mountains and topographic
features), plant and animal procurement areas, fossil
areas, and mineral locations.

Geology and Minerals

The reservation contains a varied geology, as does the
State of Montana (see earlier Geology and Minerals
description). Of particular interest to this EIS are the
deposits of subbituminous coal within the reservation.
The known coal occurrences in the Powder River Basin
are generally located in the Paleocene Fort Union
Formation. Coal on the reservation is produced
primarily from nine coal beds:

1. Roland: Top of Tongue River Member; average
thickness 9 feet; resources 0.3 billion short tons;
ranges in calorific value from 7,021 to 9,114 BTU,
the sulfur content is 0.2 to 0.7 percent, and ash

content 3.8 to 9.7 percent.

Smith: Tongue River Member; average thickness
7 feet; resources 0.3 billion short tons; ranges in
calorific value from 7,607 to 8,272 BTU, the
sulfur content is 0.6 to 1.0 percent, and ash content
6.8 to 30.2 percent.

Anderson: Tongue River Member; average
thickness 20 feet; resources 1.9 billion short tons;
ranges in calorific value from 8,705 to 9,850 BTU,
the sulfur content is 0.2 to 0.6 percent, and ash
content 2.9 to 6.2 percent.

Dietz: Tongue River Member; two coal beds;
average thickness 35 feet; resources 5.6 billion
short tons; ranges in calorific value from 6,019 to
9,373 BTU, the sulfur content is 0.3 to 0.4 percent,
and ash content 2.9 to 6.3 percent.

Canyon: Tongue River Member; average thickness
20 feet; resources 3.7 billion short tons; ranges in



calorific value from 8,446 to 9,113 BTU, the
sulfur content is 0.2 to 0.3 percent, and ash content
3.2 to 10.7 percent.

6. Wall: Tongue River Member; average thickness
20 feet; resources 4.9 billion short tons; ranges in
calorific value from 7,637 to 10,079 BTU, the
sulfur content is 0.1 to 1.1 percent, and ash content
3.1 to 12.5 percent.

7. Rosebud: Tongue River Member; average
thickness 10 feet; resources 0.1 billion short tons;
ranges in calorific value from 7,810 to 9,090 BTU,
the sulfur content is 0.5 to 1.1 percent, and ash
content 8.1 to 12.6 percent.

8. McKay: Tongue River Member; average thickness
10 feet; resources 0.1 billion short tons.

9. Robison: Tongue River Member; average
thickness 10 feet; resources 0.05 billion short tons.

The coals occur on the east side of the reservation in a
12 to 15 mile wide area, extending from the Wyoming
border to the north border of the reservation.

These deposits have been estimated to contain
17.1 billion short tons of coal of which 16.1 billion
tons may be prospective for CBM development (Crow
Tribe 2002). The aggregate thickness of these coals
may be as thick as 100 feet in places (Admin. Report
BIA-7, 1975). Geology and stratigraphy of the
planning area are discussed at length in the Minerals
Appendix.

The Absaloka coal mine produces coal from a strip of
land the Crow Tribe ceded in 1904 to the U.S. for
settlement by non-Indians. The U.S. holds rights to
minerals underlying the ceded strip in trust for the
tribe. In 1972, with the approval of the Department of
the Interior and pursuant to the Indian Mineral Leasing
Act of 1938, Westmoreland Resources, Inc., a non-
Indian company, entered into a mining lease with the
tribe for coal underlying the ceded strip (Supreme
Court May 1998). Today the Absaloka mine annually
produces an average of 5,500,000 short tons of coal
from its 5,400-acre permitted facility.

The reservation also includes the Soap Creek, Lodge
Grass, Gray Blanket, Hardin, and Ash Creek oil and
gas fields. There have been 172 conventional wells
drilled to date on the reservation. Production occurs
from the Fort Union, Shannon, Tensleep, Amsden, and
Madison formations within the reservation (Crow Tribe
2002).

Protecting the Indian lessors from loss of royalty as a
result of conventional oil and gas drainage is a prime
responsibility of the BLM. Under the terms of both
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federal and Indian leases, the lessee has the obligation
to protect the leased land from drainage by drilling and
producing any well(s) that are necessary to protect the
lease from drainage, or in lieu thereof and with the
consent of the authorized officer, by paying
compensatory royalty. Drainage analysis, on the basis
of a production screen or other criteria, is required by
BLM document H-3160-2, Drainage Protection
Guidelines Instruction Memorandum. Under this
memorandum, federal or Indian mineral interests
determined to be in danger of drainage will be subject
to geologic, engineering, and economic analyses in
order to define the presence and magnitude of resource
drainage.

Hydrology

Hydrological resources on the reservation consist of
surface water flow from several rivers and their
associated tributaries, and the production of
groundwater from a variety of geological formations. A
detailed explanation of the regional hydrology
including that of the reservations is included in an
earlier section of this chapter under Hydrology.

The Crow Indian Reservation is within that portion of
the CBM-emphasis area associated with the Billings
RMP area. The three major drainages on the Crow
Reservation are the Bighorn River, Little Bighorn
River, and Pryor Creek (Crow Tribe 2002). Three
additional drainage basins partially headwatered on the
reservation are Bighorn Lake (on the Bighorn River),
the upper Tongue River, and Rosebud Creek.
Collectively, these drainages are part of the
Yellowstone River basin (Crow Tribe 2002).

Water quality in the rivers and streams on the
reservation is reported to be generally good, with levels
of dissolved solids naturally high (Crow Tribe 2002).
Pollution problems (primarily high sediment and
salinity levels) are primarily related to non-point source
agricultural practices and return flows. Table WIL-2 in
the Wildlife Appendix summarizes aquatic resources
characteristics and resource values from the Montana
NRIS (2001) Internet database for several
representative drainages on the Crow Reservation,
including the upper and lower Bighorn River, the Little
Bighorn River, the upper Tongue River, and Rosebud
Creek.

According to the 1996 303d list, several watersheds
and impaired water bodies are adjacent to the Crow
Reservation. These include the Rosebud watershed
which crosses a part of the Crow Reservation; The
Lower Bighorn watershed includes a large part of the
Crow Reservation, which contacts both impaired
portions of the Bighorn River; and the Little Bighorn
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watershed that includes a large part of the Crow
Reservation, but no water bodies are determined to be
impaired on the 1996 303d list.

Most streams experience an increase in concentrations
of dissolved solids downstream because of irrigation
return flow, increased base flow contributions, and
pollution from human activities. Water contributed as
base flow water has been in contact with soil and rocks
for long periods of time. It therefore contains larger
concentrations of dissolved solids than surface runoff
water (Crow Tribe 2002).

Surface water quality in the Little Bighorn River basin
is affected by high-quality Big Horn Mountain
snowmelt, surface- and ground-water inflow, and
irrigation in Montana. As in most semi-arid areas, the
concentration of dissolved materials in effluent streams
generally increases with distance downstream. The
total sediment load is large, ranging between 158 and
16,200 tons/day for the Little Bighorn below Pass
Creek. Other than its high suspended sediment
concentrations, water in the Little Bighorn River can be
characterized as very good water that is suitable for
most uses.

Snowmelt, ground- and surface-water inflow, geology,
and irrigation affect water quality in the creeks
draining into the Tongue River. The chemical quality
of these creeks is suitable for most uses, although the
high hardness and alkalinity values might require
treatment for some industrial uses. Again, water quality
in these creeks degrades with increasing distance
downstream. Based on an analysis for the referenced
document, water in Squirrel Creek failed to meet the
Secondary Drinking Water Standards for Total
Dissolved Solids. Surface and groundwater inflows as
well as evaporation, degrade water quality in Rosebud
Creek (Crow Tribe 2002).

The groundwater resources for the reservation are more
diverse than to those described for the Powder River
Basin in the previous Hydrology section of this
chapter. The potential for groundwater resources
underlies most of the Crow Reservation. The
stratigraphy varies from Pre-Cambrian age granitic
gneiss and schist in the Big Horn and Pryor mountains
on the west to the Eocene deposits of the Wasatch
Formation in the Wolf Mountains and Powder River
Basin on the east. The pronounced geologic structures,
semi-arid climate, and sculptured terrain lead to highly
varied, but often prolific, groundwater resources within
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the reservation. Regional aquifers located on the
reservation include the following:

e Alluvial sand and gravel (Holocene)

e  Terrace gravel (Pleistocene)

. and

Clinker deposits
Pliocene)

(Holocene, Pleistocene,

Fort Union Formation (Paleocene)

Fox Hills—Hell Creek sandstone (Upper Cretaceous)
Eagle Sandstone (Upper Cretaceous)

Parkman Sandstone (Upper Cretaceous)

Pryor Conglomerate (Lower Cretaceous)

Tensleep Formation (Pennsylvanian)

Mission Canyon limestone of the Madison Group
(Mississippian)

e Jefferson limestone (Ordovician)

Locally many other water-bearing zones may occur in
isolated sandstone and siltstone beds, and in fractured
bedrock of any type (Crow Tribe 2002). A total of
2,237 wells have been registered with the MBMG. The
majority of the wells are producing at depths less than
200 feet bgs and only 30 wells have been drilled deeper
than 700 feet bgs. The majority of the wells are used
for stock water, irrigation and domestic consumption
(Crow Tribe 2002).

reservation is

Groundwater quality under the

summarized on Table 3-16.

Land Use and Realty

The Crow Reservation comprises approximately
9 percent of the land in the planning area. Of the
approximately 1.5 million acres of tribal or allotted
trust ownership, 68 percent is grazing rangeland,
12 percent is dry cropland, 3 percent is irrigated
cropland, 1 percent is forested, 1 percent is wildland,
and 1 percent is developed area (Crow Tribe 2002).
The Crow maintain almost 1.2 million acres of leased
grazing lands, 150,000 acres leased dry-farming land,
and the nearly 30,000 acres leased irrigated farming
land. Most lands are leased to large non-Indian
interests by Allottees (U.S. Department of Commerce
1996).
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TABLE 3-16
GROUNDWATER SODIUM ABSORPTION RATIO AND TOTAL DISSOLVED SOLIDS VALUES
CROW INDIAN RESERVATION

Study Area Formation # Wells Avg. SAR SARRange  Avg. TDS TDS Range
Hardin 3 (NE) Fort Union 22/2 4.7/43 55-04
36 1,794 405 - 4,672
Quaternary 16 4.36 32-0.1 1,487 184 —3,920
Judith River 1 0.7 405
Hardin 4 (NW) Quaternary 15 7.3 15-1 2,859 6,570 — 724
Unknown 9 47-0.1 2,223 4,770 — 606
Pre Judith 05-04 3,170 - 2790
River
Hardin 5 (SW) Quaternary 6 4 7-2 2,871 806 — 5,850
Unknown 1 12 614
Pre Judith 2 52-04 4,990 — 2,065
River
Hardin 6 (SE) Quaternary 14 1.9 11-0.7 1,318 7,720 — 400
Judith River 3 54 64 — 47 1,107 1180 — 1,000
Pre Judith 3 50 82-23 3,126 8,060 — 452
River

Miller et al. 1977

SAR is sodium absorption ratio
TDS is total dissolved solids
Avg. is average

(Crow Tribe 2002)

The principal communities located on the Crow
Reservation are as follows:

e Crow Agency—The Crow Tribal Government
administration, the BIA, and the Crow Hospital are
located in the town of Crow Agency. There are
approximately 3,245 Indian people residing in
Crow Agency. A 16-bed hospital is located in
Hardin, Montana, approximately 12 miles from
Crow Agency. Two larger hospitals (250+ bed
facilities) are located in Billings, Montana,
65 miles from Crow Agency. Billings is
recognized as the major medical referral center for
east-central Montana and northern Wyoming.

Lodge Grass—The Lodge Grass is located
approximately 22 miles south of Crow Agency and
houses the Lodge Grass Health Center.
Approximately 2,125 Indian people live in Lodge
Grass.

Pryor—The Pryor Health Station is located here,
approximately 69 miles northwest of Crow
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Agency. The Indian population of Pryor is
estimated at 1,018.

Wyola—This community is located approximately
13 miles from Lodge Grass and approximately
35 miles from Crow Agency. There are nearly
450 Indian people residing in Wyola.

Paleontological Resources

The Crow Reservation includes bedrock deposited
during the Late Cretaceous to Early Tertiary time.
These geologic formations were deposited in a broad,
epicontinental seaway that extended through the
western interior from the Arctic Ocean to the Gulf of
Mexico during Late Cretaceous. The cyclic
transgression and regression of the shallow seas and
the final withdrawal during the Late Tertiary time
resulted in a wide variety of environments of
deposition. The depositional environments of marine
and nonmarine sedimentation resulted in a rich fossil
record including dinosaurs, mammals, and other
vertebrate and paleobotanical remains. The great
abundance, diversity, and generally excellent fossil
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preservation in the region present significant scientific
research opportunities.

Detailed paleontological field surveys have not been
conducted within the reservation. The formations listed
below are known to yield paleontological material
across Montana:

e  Wasatch—has yielded mammals and plant fossils

e Fort Union—various non-marine animals and

plants

Fox Hills-Hell Creek—marine and non-marine
animals including dinosaurs

Bearpaw, Judith River, Claggett—marine animals
and dinosaurs

Morrison—dinosaurs and early mammals

e Swift and Rierdon—marine invertebrates

e  Madison—marine invertebrates

Site-specific studies would need to be conducted prior
to bedrock disturbance (Crow Tribe 2002).

Recreation

The Crow Indian Reservation is a large contiguous
tract of land that provides dispersed outdoor recreation
for tribal members. This includes hunting, fishing,
picnicking, camping, hiking, horseback riding,
snowmobiling, and off-road vehicle use. Yellowtail
Dam at Big Horn Canyon provides some of the finest
fishing, water sports and camping in the State of
Montana. Non-tribal members are not allowed to hunt
on the reservation except for spouses of tribal
members. Crow Agency recreational facilities are
provided at three city parks, the school gymnasium,
playground areas, and the Crow Tribal Fairgrounds.
Within the town of Lodge Grass on the reservation,
there is a city park with landscaped open space and
picnic facilities. Outdoor sports and playground
equipment are available on the school grounds in
Lodge Grass.

The Crow Tribe hosts one of the largest powwows held
in the U.S., The Crow Fair, it takes place at the Crow
Agency every August. There is spirited competition
dancing, drumming, and singing, as well as food and
craft concessions. Crow Agency is also near the Battle
of the Little Big Horn National Monument, a popular
tourist site. Once each year the tribe does a brilliant re-
enactment of the battle.
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Soils

Soils in the reservation, just like soils in the
surrounding area, are derived mainly from sedimentary
bedrock and alluvium. The soils generally range from
loams to clays, but are principally loams to silty clay
loams. For more information on soil types, see the
Soils Appendix.

Vegetation

The major native plant communities on Crow Lands
include grass and shrub rangelands, forestlands,
riparian areas, and barren lands. These classifications
are discussed in detail in the Vegetation section.

Rangelands on the reservations are mostly mixed grass
prairie in the lowlands and mixed grass, ponderosa pine
(Pinus ponderosa), Rocky Mountain juniper (Juniperus
scopulorum), and Douglas fir (Pseudostuga menziesii)
in foothill and mountain areas (Crow Tribe et al. 1997).
Predominant rangeland species are bluebunch
wheatgrass  (Pseudoroegneria/Agropyron  spicata),
western wheatgrass (Agropyron smithii), 1daho fescue
(Festuca idahoensis), green needlegrass (Stipa
viridula), needle and thread (Stipa comata), little
bluestem (Schizachyrium scoparium), blue grama
(Bouteloua  gracilis), and  sideoats grama
(B. curtipendula). Other species of grass such as
switchgrass (Panicum virgatum), Indian ricegrass
(Oryzopsis hymenoides), big bluestem (Andropogon
gerardii), prairie sandreed (Calamovilfa longifolia),
and little bluestem are found on sandy sites.

Riparian species include prairie cordgrass, rushes, and
sedges. Forbs include lupine (Lupinus spp.), Hood’s
phlox (Phlox hoodi), green sagewort (Artemisia
campestris), cudweed sagewort (Artemisia
ludoviciana), fringed sagewort (Artemisia frigida),
white loco (Oxytropis lambertii), povertyweed
(Monolepis sp.), and scurf pea (Psoralea tenuiflora).
Shrubs include big sagebrush (Artemisia tridentata),
rabbitbrush ~ (Chysothamnus  spp.),  snowberry
(Symphoricarpus albus), greasewood (Sarcobatus
vermiculatus), and snakeweed (Gutierrezia sarothrae)
(Crow Tribe 2002).

Forestlands on tribal lands are mainly in the higher
elevations in the Wolf Mountains, Bighorn Mountains,
and Pryor Mountains. Ponderosa pine is the dominant
tree with aspen (Populus tremuloides) 